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CLARES MICRO SUPPLIES 
Dept. PCW, 38 Middlewich Road 
Northen Cheshire. 

"Tet (00084) 0811 


C5 inc (Dac compatible) 


Computer Swap 
01-437 4343 


Free readers entries to buy 
ог sell a computer. 

Ring 01-437 4343 and give 
us the details, 




















VIC 20 and cassette deck, joystick 
Introduction to Basic, lots of sw, Origin- 
al programs, £120, Tel: 01-845 6524, 
VIC 20 Plus C2N tape deck, some 
software, articles, mags, elc. Plus prog. 
Tammers reference quide. £90 ono. Tel 
01-274 2694 after Spm. 


Showdown on 
Spectrum 
See page 10 








News Desk 
Imagine — back 
from the brink 


IMAGINE, the flamboyant by David Kelly 


Liverpool-based software 
house, has suffered a hitch in 
its plans to dominate the home 
computer games market 

Some 30 software titles — six 
games, with versions for five 
micros — write 
tract have been rejected by 
their proposed publisher, Маг 
shall Cavendish. The games — denly left Imagine with three 
were to have been used to finished and four partly com- 
supporta new micro magazine pleted games programs. One 
part-work from Marshall Pedro, for the Spectrum, 
Cavendish called Input at pre- Commodore 64, Dragon, BBC 
sent being test marketed in the and Electron computers — will 
Border counties continued on page 5) 





















Explained Imag 
nager Bruce 
“There was a difference of 
opinion in the interpretation of 
our agreement with Marshall 
Cavendish so the contract was 
terminated amicably 
Unfortunately, this has sud 









nder con. 











Imagine co-founder Dave Lawson (right) with 
programmers John Gibson (left) and Eugene Evans 





Compensation 
from 
Sinclair 


SINCLAIR has now 
compensate OL customers, 
whose money is being held ina 
readers trust account, while 
they wait for their machines to 
be delivered (see PCW 1 
March). This compensation is 
in lieu of returning the interest 
earned on the money 

According to a Sinclair 
spokesman, the company has 
now agreed in principle to 
compensate customers whose 
cheques have been cashed with 
a ‘gift’. The exact form or value 
of this gift is not clear 

It may, however, be possible 
to force Sinclair to return in 
terest accruing from money 
cashed. The National Federa 
tion For Consumer Goods has 

















devised a legal clause which 
can be used 10 protect your 
money and your interest. 

It advises that Sinclair cus- 
tomers should write on the 
back of their cheque or postal 
order the following 





This money is sent on the condi 
tion that you will hold it as a trustee 
оп my behalf, and that it will 
remain mine until the goods have 
m 28 days 

affer you receive this money you 
will also hold on trust for me any 
interest which is earned on it. If 
you accept this payment you wili be 
continued on page 5} 


been sent to me, As f 














099999999 This Week 9999999999 
е 


Jeff Naylor looks at the Yamaha YISSO3 micro on page 14. & 


‹ John Ingleson explains 








how to program using Rem statements on pas. 


ә R Patel presens а sprite creator program. 





See page 31. 0 


AIL the latest software including Thunderhawk from Lyversoft, Willy's Revenge 





from Abacus and Chariot Race from Micro-Antics. Page 52. 
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imagine hitch 

Letters. 

‘Spectrum versus the World 

Star Game 10 
Showdown on 48K Spectrum by Andrew 
McCabe 


Street Life 13 
David Kelly talks 10 Barry Waite of Motorola 
Reviews 1 
The Yamaha Y15503 by Jeff Naylor 
Programming 1 
280 and 6502 processors by Alan McDonald. 
Ш 
Rem statements by John Ingleson 
n 
Unifile by lan Robertson 
Commodore 64 
Sprite Creator by R Patel 
BBC and Education 
Effect of heat by Robert Crook 
Open Forum 
Four pages of your programs 
Microradio 
Ray Berry's column 
re 
Tony Bridge's comer 


Ziggurat, Puzzle, Losers 


There appears to be something of a 
glut of unsold software at the moment. 
Retail outlets, which stocked up heavi- 
ly in preparation for Christmas, are 
waiting for their shelves to clear before 
re-ordering. 

While this software pile-up will un- 
doubtedly clear over the next few 
months, it does present some of the 
software houses with a cash-flow 
problem. 

Companies with large fixed costs 
and little money flowing in will be under 
pressure to increase revenue. There 
are a number of strategies they can 
adopt, ranging from a massive market- 
ing campaign (which is expensive) to 
bundling software together (ie, two 
tapes for the price of one), Perhaps the 
most likely solution is to cut the price of 
the software, in the hope that it will 
encourage more people to buy it. 

However, although Imagine has 
already announced that its prices are 
coming down, there is unlikely to be a 
software price war. Initially, at least, 
other software houses will probably 
wait to see what effect this price cut has 
on sales, Those houses with extremely 
good, innovative pieces of software, 
may well argue that they do not need to 
reduce their prices in order to sell their 
games. They will sell anyway. 

Itis the poorer quality software that is 
most likely to be marked down, 


Next Thursday 


Skull Trap, next week's game for the 
Commodore 64 by James Marsden, is a 
strategy game. You must destroy the 
‘seven playing pieces of the computer by 
laying mines, but avoid getting trapped 
yourself. 
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Please start my subscription from the 


UK Addresses. [0 26 issues at £9.98. 
Overseas Addresses 
Please tick relevant box 


send this form, and cheque. 


—======= 


Subscribe to 
Popular Computing Weekly 


1 would like to subscribe to Popular Computing Weekly 


52 issues at £19.95 
26 issues at £18.70 0 52 issues al £37.40 


1 enciose my cheque to Popular Computing Weekly tor. 


о Popular Computing Weekly, Subscription Dept. 12-13 Litte 









The best books for the 
иены Dragon 32 


The Working Dragon 32 Dragon 32 Games Master 
A librory of practical sub-routinesond Learn how to write your own top level 























гот. бам. 094440801 7 games. sei 0 94088 033 
® "There clearly із a need for books of — * "I you соп? write a half way decent 
this kind which provide more thon just game after this then it will be down to 
games" — Practical Computing, your own lack of imagination. | would т 
Sept 1983. recommend the Brains book as the Без! | 
+: a good one’ — Personal Computer of this selection." Which Micro — бері 83 
jews, May 20 1983 | 1 
"yi Advanced Sounds & Graphics | 
Тһе Dragon Trainer for the Dragon Computer 
Written as а combined толоо! and All the major: of the sound and 
beginners course on the power of grophics capabilities of this machine оге | 
Dragon Basic. It is aimed at the beginner covered in extensive detail. 2м 0945408 068 






‘and assumes no previous experience of 


Computing. Seri. 0946408097 ———————————— 

















je send me Dragon 32 Gomes 
рО ентого [Г] master ot £5.95 each 

Look out for the Sunshine — Advonced Sound & 
range in W.H. Smith's 1 C) роо oinor Graphics о! £5.95 each 
Boots, John Menzies, — C Cruising ot £6.95 eoch 


other leading retail chains | 
; cheque ‘postel order for f. made poyoble 
fond through our national рт farts London WEIR 
na J e: Sonshine Booka: 12/13 Ule Nowpart S1, London WC2R ЗО 
and specialist stores. Um 
Deoler enquiries: Address 
01-734 3454. 














Signature, 
1 се telophone Access Mostercord on 01-734 3454 










Write your own machine code adventures 
Without any knowledge of machine code whatsoever 












WA aes oe FOR THE 48K SPECTRUM AT £14.95 


ee : Now available in larger branches of W. H. 
adventure олово quality to many availible st the moment without ‘Smith, Boots, John Menzies and from many 


of machine code whatsoever. dun ? 
ikan? maa nge E commit erence ог Sree 
describe them and connect routes between them. You may then fill them 
with objects and problems of your choice. Having tested your adventure 
Joe ol eee iere + Dealer enquires welcome. 

adventure M completion. : 5 
ые ШШ cA ells СОТ ыы, 
your adventure which will run independently of the main QUILL editor, — Rasi 180222 41361 Ext430 


that рге copi friends, — 

so that you may give copies sway to your South Glamorgan 

THE QUILL is provided with a detailed tutorial manual which covers every CP6SLE EXE 
aspect ofits use in writing adventures. 








News Desk 
Sinclair 


continued from page 1 
deemed to have accepted these 
conditions." 

Sinclair will then be faced 
with the choice of accepting 
the money and your conditions 
or sending it back and losing 
an order — very much the 
same sort of choice it has itself 
offered customers — carry on 
waiting or have your money 
back. 

Sinclair has also admitted for 
the first time that it has been 
development problems with 
the QL that has caused the 
delay to deliveries, and not 
‘phenomenal demand’ as was 
originally claimed. 

‘When it launched the OL it 
had no OL machines in stock 
and design work was still con- 
tinuing, The SuperBasic Rom 
was not finished and neither 
were four Psion software pack- 
ages which are to accompany 
the machine. 

Some sources also suggest 
that there may be problems 
with the design arising from the 
use of the Intel 8049 chip to 
handle the keyboard. 

First deliveries of the QL are 
now expected at the end of 
March. Some customers order- 
ing machines have now been 
notified by Sinclair not to ex- 
pect delivery before the end of 
June. 

For £1 the National Federa- 
tion For Consumer Goods will 
send you its kit giving legal 
advice and stickers to attach to 
cheques. Write to: NFCG, 12 
Moseley Street, Newcastle 
Upon Tyne. 









































€ PCWs OL order: Week 7. 
Sinclair has confirmed it hopes 
to deliver before Week 11. The 
estimated interest gained by 
Sinclair from our money so far 
is £225. 

















Imagine 
continued from page 1 






now be sold by Imagine itself. 
The company is trying to sell 
most of the remaining titles to 
other software houses. It seems 
probable that two more will 
turn up among the introduc- 
tory software packages given 
away to purchasers of the new, 
as yet unlaunched, Amstrad 
microcomputer. 

To further increase Im- 
agine's embarrassment, Mar- 
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EASTER holidays mean im- 
pending exams for most stu- 
dents, so Penguin Study Soft- 
ware has aptly chosen the end 
of March to launch its English 
literature revision programs. 

The first titles available are 
all Shakespeare plays — Mac- 
beth, Henry IV Part I, Twelfth 
Night, Romeo and Juliet, 
Julius Caesar, and The Mer- 
chant of Venice. 

АН are for the 48K Spec- 
trum, but Penguin will be 
launching BBC/Electron ver- 
sions in May. By August, the 
six titles should also be avail- 
able for the Commodore 64 

Penguin admits that the 
programs will be slightly more 
cumbersome to operate on the 
Acorn machines, because of 
their smaller memory. But 
they stress that the same 
amount of data will be avail- 
able. 

Donald McFarlan, Commis- 
sioning Editor for Penguin, 
explained that the programs 
are intended mainly for pri- 
vate study and home use. 

The programs are designed 
to help ‘О’ Level students. 
The user can choose which 
characters in the play to ‘fol- 
low up' in terms of related 
themes and the Acts they 
appear in. 

For example, having chosen 
"Witches" on the Macbeth 
program, you can then go on 
to select а theme from the 
wide variety listed to see how 
— or if — the Witches are 


English Lit. 





swotters 


related to that topic. You can 
narrow the choice down furth- 
er, and specify the Witches" 
participation in each Act. Like- 
wise, you can ‘look up’ the 
themes involved in each Act. 

The programs were written 
by Stewart Martín and John 
Mahoney, two Kent school- 
teachers, who are also compu- 


Penguin intends to expan 
its range of titles, By this time 
next year it hopes to have a 
comprehensive set of litera- 
ture titles — not just 
Shakespeare — in program 
form. It also plans to move 
into five other subject areas — 
Maths, Physics, Chemistry, 
Biology, and Geography 


UOSAT 
launched 


THE University of Surrey has 
now successfully launched its 
latest amateur radio satellite. 








shall Cavendish forked out a 
substantial sum of money — 
rumoured to be in the region of 
Imagine before 





work on the games began. 
Imagine must now pay this 
back in 12 monthly instal- 
ments, beginning in April. 

Imagine has also announced 
to the trade that it intends to 
reduce the retail price of all its 
existing games software from 
£5.80 to £3.95 in the near 
future. 

Parallel with this plan, the 
company is in the process of 
splitting its marketing and soft- 





ware production operations 
into separate companies. Crca- 
tive Technology Group has 
been formed to look after the 
company's 60-strong program- 
ming team, while Imagine Soft- 
ware will function solely as a 
marketing company. An 
advertising production com- 
pany, Studio Sting, in which 
both Imagine founders Mark 


Butler and Dave Lawson had а 
stake, went into liquidation in 
late 1983. 





01-437 4343 
Electric car 


SINCLAIR has announced 
that it is in the final stages of 
negotiations with Hoover to 
manufacture its first electric 
vehicle 

Iftalks are successful, Hoov- 
er will assemble the car at its 
Merthyr Tydfil factory in South 
Wales. Production of the low- 
cost town runabout later this 
year. 

The car is the first of a 
number of models planned 
over the next five years by 
Sinclair Vehicle Project. Nego- 
tiations are continuing for the 
other vehicles to be manufac- 
tured at the former DeLorean 
car plant in Northern Ireland. 


Silicon glen 


THE numerous micro chip 
manufacturers who have set 
up factories in the Livingston 
area of Scotland will not have 
to import silicon for much 
longer. 

A leading Japanese silicon 
producing company — Shin- 
Etsu Handotai — has 
announced a £30m plan to set 
up a plant in the arca, This 
means that the complete semi- 
conductor process will be con- 
tained in Scotland's “Silicon 
Glen". At the moment, firms 
are haying to import raw silicon. 
from Holland and the USA. 
company hopes to be produc- 
ing 100m silicon wafers a year. 
Construction of the new plant. 
will begin later this year. 











FLAN Computers, having 
changed its name from Elan 
Computers just two weeks apo 
(see PCW February 23) now 
looks set for yet another 
change. 

According to Mike Shirley, 
Flan Computers’ marketing 
manager, the company plans to 
announce details of the new 
name within two weeks. 

“We want to come up with a 
really good name that goes well 
with the company, and ‘Flan’ 
obviously isn't very suitable.” 

If Flan does change its name 
once again, it will be the fourth 
such change they have under- 
gone. 

Ф PCW is offering а free 12 
month subscription for the best. 


suggestion of a new name for 
Flan. 
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cing a newcomer to com- 

puting, it is possible that 
this error has been pointed out 
several times in the past but 
here it is anyway. 

T have a Commodore 64 and 
on page 161 of the Users 
Guide is a misprint. In voice 2, 
the waveform value should be 
Poked into 54283, not 54285. 
Also, the S/R value is located 
at 54285, not 6. 

1 was about to return my 
computer under guarantee be- 
fore 1 realised the fault was in 
the manual, not the computer. 

John Walton 
4 Franks Close 
Harlow 

Beds 


Quick 


lash-up? 


Vya know that accord. 
ing to the dictionary — 
OL does not stand for ‘Quan- 
tum Leap’, rather it stands for 
"quantum libet" (or ‘As much as 
you please"). QL is often writ- 
ten at the bottom of phar- 
maceutical prescriptions, when 
there is no recommended or 
maximum dosage, and the suf- 
ferer can take as much as 
desired, 

I have been told (obviously 
by some malicious person) 
that, within Sinclair Research, 
OL İs taken to stand for ‘quick 
lash-up', Has anybody any idea 
what is the true meaning? Any 
offers? 

Boris Allan 
Address unknown 


Character 
set 


write concerning a letter in 

your Peek & Poke column in 
PCW 19-25 January. The ques- 
tion was about adding a "prop- 
er" printer to a 48K Spectrum. 
The query was about Spectrum 
graphics and user defined char- 
acters. 

Provided the printer has a 
download character set, this is 
possible. I use an Epson FX80 
with a Kempston parallel inter- 
face. All keywords come out as 
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keywords (thanks to Kemp- 
ston), all the normal character 
set and block graphics come 
ош as per Spectrum character 
set (Chr$ 32 to Chr$ 143). The 
user defined graphics | have 
arranged to come out as italic 
capital letters (Chr 144 to 
Chr$ 164) to stand out from 
normal capitals. The Kemp- 
ston software allows you to 
specify normal capitals if you 
prefer. 

With my routine, you need 
the Kempston normal machine 
code driver altered, as per 
instructions in that program. 
So you see it is possible 
(although complex and expen- 
sive) to print out all of the 
Spectrum character set (includ- 
ing graphics). The high resolu- 
tion screen dump supplied 
graphics off the screen. Perso- 
nally, I prefer graphics not to 
come out in listings, since it is 
impossible to tell which key to 
press. 

Dilwyn Jones 

4 The Crescent 

Bangor 

Gwynedd 

North Wales 1157 2AA 


Spectrum v 
World 


Tz, e, сөлінің saga of 
Spectrum versus the rest of 
the World, as a besotted own- 
er, I make the following com- 
ments... 

1) The only really valid cri- 
ticism, "the horrible rubbery 





"ез clear, Jenkins, that you know. 


more about computers. 


you do 
about Shakespeare.” 


keyboard”, is easily overcome 
by buying a proprietary 
keyboard from any one of at 
least thre independent sup- 
pliers. 


2) The claims of poor re- 
liability are certainly not my 
experience nor that of the eight 
other satisfied Spectrum own- 
ers I regularly compare notes 
with. 

3) The software available is 
atleast as good as for any home 
micro (and usually at a more 
competitive price). Indeed, 1 
am typing this letter on my 
recently acquired Tasword 
2 program — a major step for- 
ward in my computer's useful- 
ness — to display on the 
screen and print on a full size 
printer 64 columns per line 
with full word-processing capa- 
bilities. 

4) Lastly, and perhaps most 
importantly, it is probably 
almost entirely due to the busi- 
ness expertise of Sinclair Re- 
search that there is such fierce 
competition in the field of 
home micros, resulting in the 
abrupt drop in prices when 
they entered the field. With the 
recent announcement of the 
OL, 1 should imagine that the 
business micro producers have 
begun to fear its possible effect 
on their profits. 

The only appreciable short- 
coming in my Spectrum system 
is the lack of rapid mass stor- 
age. I obviously intend order- 
ing my Interface 1 and Micro- 
drive when given the opportun- 
ity, but am becoming in- 
creasingly tempted at the 
gradually dropping prices of 
conventional 5” disc drives. 
Unfortunately, the only way of 
knowing whether the Sinclair 
microfloppies are reliable or 
not appears to be by owning 
one. 


1 should imagine a great 

many of your readers would be. 

as interested as I to hear from 

new Microdrive owners of 
their experiences. 

Paul Douglas 

26 Lauderdale Road 

Hunton Bridge 

King’s Langley 

Hertfordshire 


Joystick 
control 


following program line 
can be used to position a 


joystick controlled object on 
the screen when the rate of 
motion must be slowed so that 
Basic can keep up: 
— ——“ 
where xis the co-ordinate ol te shape 
ст and c2 determine the range ot 
movement 
£3 determines tho rate ot movo- 
‘ment 

When the joystick is moved, 
the shape moves at a constant 
rate towards the position deter- 
mined by the joystick and then 
stops. The integer function 
prevents overshoot. 

In tests, this line executes 
faster than similar solutions 
which turn the joystick into a 
simple left-right control and 
require boundary checking, 
while retaining the advantage 
of analogue control. 

RStrange 

Elvyn Richards Hall 
University of Technology 
Ashby Road 
Loughborough 

Leics LEN 3UQ 


Spot the 
Ball 


very week I read your 
Computer Swap columns 
with a strange fascination. It's 
as good as Spot the Ball, In the 
23 February issue, for exam- 
ple, I found a Jupiter Ace and 
an Acorn Atom cleverly sec- 
reted under the heading Dra- 
gons for Sale; a BBC B under 
Tandys; and under 2Х815 
particularly rich vein-six Vics, 
а Т199/4а, a couple of Lynx 
items, another Tandy and 
some mysteriously irrelevant 
photographic stuff whose own- 
er wanted to swap for anything 
except а 281 
If these weird anomalies in 
the small-ad columns are in fact 
a secret means of transmitting 
information to the KGB, I 
think we should be told... 
David Langford 
Berkshire 





‘The spot the Ball analogy is, 
unfortunately, quite accurate. 
A few Computer Swap adver- 
tisements always seem to end 
up under the wrong headings. 
But the number is falling, 
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ler you turn. 
Trickstick works by picking up mains num from your body and 


converting it by an ingenious circuit Ges 
jan uree dy int 
Proportionallty gives vast possibilities for more interesting games ы 





+ Each Trickstick comes with its own Interface included іп the price 


+ Up to eight interfaces can be stacked Into each other for 1-8, 
simultaneous players. (Own 1-8 player game 15 Attaktics at £10) 


« Works with most Kempston compatible software. and with our new 
Programmable adaptor (£10 for Trickstick Owners) It works With ANY 
software 


„ Easy to program, even for proportional games. 
. In the shops soon. Now avaliable by mall telephone order at E34 50 







ordinary joystick 
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UPGRADE YOUR ISSUE 2 OR 3 
SPECTRUM FOR JUST £23 
AND GET A £5.50 COPY OF 
HORIZONS 
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Trickstick £54.50 

Attaktics £10.00 
— SPABüssues 2 & 3625. — 
— 980 £57.50 (Please specify which issue) ⸗ 
— 48/80 FORTH £14.95 
—— SeyondHortzons £4.50 
—— Programmable interface £10 with Trickstick) 
Postage £0.65. 
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T* object of this game is to shoot your 
opponent three times, preferably with- 
ош getting shot yourself. The two outlaws 
on screen both have five bullets, so you will 
have to conserve your ammunition. 

The outlaws can be moved up and down 
the screen, as can their guns. It is also 
possible to guide the bullets after they have. 
been fired. Other features include falling 
lombstones, cacti and wagons which 
absorb bullets. 


Notes 

Lino 10 calls the subroutine which sets up the UDG's 
(9000 onwards) 

720-40 aro concerned with inialising the variables 
(13,2 strings which contain the differont positions ot 
ach cowpokes: gun) 

780-1 10 setup the display, excluding Ihe cowpokes and 
wagon. 

"120 checks to see if the second cactus has bean 
printed and, it not, the values of P&O are altered (and 
thus the position of the second cactus (both PAQ are 
utilised later to save money space) 

180 prompts the playor that the program is ready and 
waits for any key to be pressed before starting the main 


кор. 

‘Sometimes a line can be put in which bypasses the 
scanning of the keyboard it no key is pressed. However, 
in this program 90% of he main loop is concerned with 
keyboard scanning, so this would save tle, it any tmo. 

Tha main loop starts al. "200 & terminates at "905. 
“2008210 scan tho keyboard (using IN, so any 
combination of keys can be pressed at once) to see i 
{he loh cowpoko's movomont keys have been depress- 
өд, if зо, thon this positon is altered between the 
Parameters of 1820 and а space is printed either 
‘above oF below him. 

72208230 scan the keyboard to s00 il the left cowpoke's 
gun aiming keys have been depressed. I! во, then W 
(and thus the part of A string sliced and the direction о! 





the next bullet it fired) are altered. 

7250 prints the left cowpoke in ts new position along 
win the рал ol A string contanng he correct postion of 
his gun. 

7300-350 аге in effect he same as "200-250, but forthe 
right cowpoke. 

14004500 check o see a cowpoko has fred a bulet — 
il so. men the values of p & / (depending on which 
cowpoke fired) are set to the position of his gun (ie. 
Greater tan rough) 

16008700 check o see bullet is inthe air, itso, then. 
the subroutine pertaining to te fight ofthat but is 
cated. 

7710 checks to se И his greater than 16, Iso, then his 
set as a random number bowtwen 16810. 

100 sees 1 ^ 277 and И во sets Ito 15. 

7900 sees his smaller han 16 (ie. checks the wagon 
в being displayed) and if so calis the subroutine dealing 
"m 


— 
"910 prints the wagon belore decrementing h (е, 
moving the wagon up the screen) and returning to the 
main loop. 

The subroutine “1000-1120 deals with the left 
 Gowpoke's bullet. Itincrements its horizontai position by 
1 and ts vertical position by w (=1, 1, or 0). I then calis 
the routine dealing with the death of the right cowpoka i 
It scores a hi, ог retums to the main loop if not 

‘The subroutine "2000-2120 is the same except is 
‘deals with the right cowpoke s bullet. NB when a bullet 
is fred the bullet count of the then particular cowpoke 
is decreased. 

74000-4160 deal with the death of the right cowpoke; 
firstly they decrement a (io, the cowpoke rises to "boot. 
М?) then a tombstone is laid while a warped version of 
the "death march” is played. Finally, the cowpoke's Mo 
count is decreased, a check is made to see ithe has lost 
3 fives, if so then the program jumps 10 the routino 
dealing with a victory tor player, f not then tjumps o ine. 
150. 


“9000-5160 do the same as the previous routine, except. 
that they deal with the death of player 1. 

The rating is calculated by how many lives the victor 
lost and how ong he took to deleat his opponent. This is 
done using the variable 1 which is incremented every 





Showdown 


‘Anew game for 48K Spectrum by Andrew McCabe 


ime the main loop is executued. 30 is then added tot for 
‘every Ме lost by the victory. Finally, this number is 
‘divided by 100. Using this final number an area between 
the start and finish of the list of famous cowboys is 
printed over. 


fariables 

RIGHT COWPOKE'S POSITION 

BULLET COUNT OF LEFT COWPOKE 

BULLET COUNT OF RIGHT COWPOKE 

ONLY IN INITIALISING OF U.D.G. 

ONLY IN INTIALISING OF UDGs. 

WAGON POSITION (IF WAGON IS. 
VISIBLE) 

ONLY IN INITIAILISING U.D.G.s 

VERTICAL POS, OF RIGHT COWPOKE'S 





толоо» < 


(1110) VERTICAL POS. OF CACTUS 

Раі) VERTICAL POS. OF LEFT COWPOKE'S 
BULLET 

07110). HORIZONTAL POS. OF CACTUS 

Oller) HORIZONTAL POS, OF LEFT 
COWPOKES BULLET 

T NUMBER OF TIMES MAIN LOOP HAS 
OCCURRED 

w DIRECTION OF LEFT COWPOKE'S 
GUN 

z DIRECTION OF RIGHT COWPOKE'S 


GUN 
Y (LOOP) PART OF A BEEP STATEMENT 
EXECUTED WHEN A COWPOKE 18 


POS. OF FALLING TOMBSTONE 
CONTAINS THE 3 / POSITIONS OF 
THE LEFT COWPOKE'S GUN 
CONTAINS THE 3 POSITIONS OF THE 
RIGHT COWPOKE'S GUN 
CONTAINS THE NAMES OF 5 FAMOUS 
OUTLAWS Q 


F(LOOP 
А string 


B string 
Z string 








10 





POPULAR COMPUTING WEEKLY 








| 








Star Game 
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More 


fun & games from your 
Spectrum 
крш кы чедип with the intelligent 


* 1k on board memory * own 


rear edge connector — for interface + program+ joystick 


printers etc * compatible with 

ALL standard joysticks and for only 
Joystick: * self centring 

* 8 directional microswitched 


action * 2 independent fire 
CAMBRIDGE 
COMPUTING 


buttons Tape: * easy to use 
program, the interface 
WORKS ON ALL SOFTWARE 
* keeps a record of all your 
games — so you only need to 
tell it about each game once! 





Cambridge Computing 
‘Cambridge CBA 30J 
Telephone. 0223 322905 





Benson S 











To Cambridge Computing 
1 Benson Street, Cambridge CB4 30J Please send me 
Telephone. 0223 322905 Joystick, Interface апа Tape at £34.90[ ]- Interface and Tape al £27.90] 


Joystick only at £7 90C] - For Spectrum 





Name. 
1 enclose cheque/poslal order * for £ made payable to 


Address = Cambridge Computing 
+ delete as necessary 
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Chip off the old block 


David Kelly talks to Barry Waite, Vice President 
of Motorola's European semiconductor division 


he microprocessor chip chosen as the 
heart of Sinclair's OL computer is the 
68008, manufactured by Motorola. 

Motorola is one of the world's biggest 
chip manufacturers, employing over 
80,000 people in various parts of the globe, 
and with revenue last year of $4.3bn. 

The 68008 chips for the OL will eventual- 
ly be produced at Motorola's plant in East 
Kilbride, Scotland, The factory currently 
‘employs around 1,600 people, but that 
number will soon go up. Over £65m has 
been invested in the site in the last two 
years to build what will become Europe's 
first computer chip fabrication and assem- 
bly facility. From next year, East Kilbride will 
be taking delivery of raw silicon and turning 
it into 68008 chips for the QL. 

With the 68000-series of chips — the 
68008, 68000 and 68020 (the later planned 
for the end of this year) — Motorola has 
what it claims is the only fully upward 
compatible 8—16—32-bit processor set. 
What this mouthful means is that its chips 
all share the same 32-bit internal design 
with a choice of external connections, The 
68008 has an 8-bit data bus. The 68000 
(used in the Apple Lisa and Macintosh, the 
Hewlett Packard HP200, and the Tandy 
Model 16) has a 16-bit data bus. And the 
68020 will have the full 32-bit bus. 

“We told Sinclair we thought we had a 
good chip and he agreed with us,” says 
Barry Waite, the man in charge of Motor- 
ola's Scottish plant. 





The 68008 chip magnified 814 times 


The 68008 offers several advantages for 
Sinclair over its larger 68000 relative. It is 
cheaper— a typical cost to a manufacturer, 
taking the 68008 in reasonable quantities, 
would be considerably less than £20 each. 
The chip occupies one-third of the space of 
the 68000 on the printed-circuit board. 

‘And, perhaps its most significant advan- 
tage is that, with only 48-pins compared 
with 68 on the 68000, it requires a smaller 
minimum circuit to build a micro. 


“Personal computers are very much an 
8-bit world,” says Barry Waite. “You are 
dealing all the time with character strings 
апа keyboard inputs. The 68000 can fetch 
16-bit data faster, but you need a bigger 
minimum system to run it. The 68008 on the 
QL keeps the chip-count down.” 

The 68008 is completely software com- 
patible with the other processors in the 
series — object code for the 68008 will run 
оп all the other chips right up to the 68020 
with no recompiling and no rewriting. 

“We worked closely with Sinclair from the 
start and we supplied them with develop- 
ment systems. Clive only started the project 
14 months ago and to go so far so quickly | 
think it helped that we are here in UK." 

First samples of the 68008 chip were 
produced in mid-1982 and volume produc- 
lion began in the winter last year. 

Eighteen months may seem a long time 
to take from first test samples to full 
production of a new chip, but then a 
microprocessor is rather more complex 
than a grain of sand. The 68008 manages 
to cram the equivalent of 70,000 transistors 
onto a sliver of silicon only 7mm x 6mm. 

A transistor works by putting in contact 
two pieces of semiconductor material (sili 
соп in most cases), each with a different 
electrical characteristic. Conduction across. 
the two halves (called a semiconductor 
junction) is determined by the voltage at 
which the junction is working. Small varia- 
tions in the voltage cause very big changes 
to the current flowing across the junction. 
And so the device can be used as an 
amplifier or a switch — using a small 
Voltage to control a much larger current. 

The two halves of the semiconductor 
junction are both made of very pure silicon, 
the electrical characteristics of which are 
changed by adding very precisely deter- 
mined amounts of impurity elements such 
as arsenic, boron and phosporus. 


anufacture of a 68008 begins with the 
raw silicon in the form of a single 
crystal over six inches in diameter and 
maybe two feet long. In much the same 
way as you can make big copper sulphate 
crystals using a seed crystal suspended in 
a solution of copper sulphate, a small 
silicon crystal is used to draw the larger one 
from an extremely pure (only one or two 
parts per million impurities) vat of molten 
silicon. Once the crystal has cooled it is 
sliced into discs less than 1mm thick. 
First, the impurity gases — boron, arse- 
nic or phosphorus — are diffused into the 
Silicon to create the basic transistor junc- 
tion. Then selected areas of the disc are 
etched away with acid, isolating each of the 
70,000 transistors as a small island. The 





E = {| 
Barry Waite holds a crystal of raw silicon 
widths of the tracks between these islands 
are very fine — of the order of two or three 
ten-thousandths of a centimetre 

To achieve that level af accuracy, a 
photoresistive etch is used. The silicon is 
coated with a special substance which is 
resistant to etching when exposed to light, 
A photographic method projects a minute 
image of the chip design onto the resistive 
coating. When etched, only the areas 
‘exposed {0 light remain 

Next, a layer of metal is evaporated onto 
the surface of the silicon water and selec- 
tively etched away again, making all the 
necessary connections between the 
thousands of semiconductor islands. 


‘any hundreds of these chips — or dies 

— are manufactured simultaneously 
оп each slice of silicon. Each die is then 
checked and the proportion that are good 
are cut out using a diamond saw or laser. 

Gold wires are then bonded onto the die 
to make the connections from the silicon 
water to the pins on the final chip and then 
the whole device is encapsulated in the 
ceramic package you buy. 

East Kilbride is now set to become the 
first European 6inch wafer fabrication plant 
early next year. Chip fabrication requires 
stringent environmental control. The new 
£65m facility has had to be custom de- 
signed so that the working area — about 
the size of a football pitch — is completely 
vibration-Iree. 

The floor has been built down directly 
onto the bed-rock while the roof and walls 
are kept separate and all service ducting 
has had to be supported on springs to damp 
ош vibration. 

The air in the plant will be cleaned so that 
it contains less than 10 parts per million of 
dust particles per cubic foot of air. And the 
air will have to be circulated at the rate of 
around 3 million cubic feet a minute. 

By December this year, Motorola hopes it 
will be running the first silicon test wafers 
through the new plant and it is proposed to 
start full production in 1985. 

"To give you some idea of the scale,” 
says Barry Waite “Motorola is currently 
producing 10 million devices each week. 

“That begins to put the Sinclair thing into. 


perspective.’ 
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Reviews 





use it makes of MSX Basic 


t you were an electronics manufacturer 

belatedly moving into home computers 
how would you sell your product in the face 
of the well established market leaders? 
However advanced or cheap your product, 
the one thing lacking would be the im- 
pressive base of software that is available 
for the computers that dominate sales, 

This is a classic case of "the chicken or 
the egg”, because few good software 
houses are willing to plough effort into 
products that have small potential, but 
computers with little decent software avail- 
able have difficulty in carving out a reason- 
able share of the market. You, as the 
manufacturer, can commission programs 
ог even produce them in-house, but it 
would be expensive to rival the shelves of 
Commodore, Atari and, in Britain, Sinclair 
software. As for making a home computer 
look-alike, which has been done for the 
IBM PC, the profit margins probably can't 
finance the legal fees that would ensue 
from making a CBM 64 copy and waiting 
for the writs to arrive 

‘One possible solution to this problem 
has emerged in the shape of MSX. Four- 
teen Japanese electronics firms and Spec- 
travideo have combined to produce а 
machine format that will allow them to 
share a common base of software. The 
Basic is provided by Microsoft (MSX 
stands for Microsoft extended). The hard- 
ware configuration includes a ZBO proces- 
ser, a 9918 video controller and a 8912 
sound generator. 

The Yamaha YIS503 fits the bill in terms 
of software compatibility, but has the 
added feature of hosting an optional music 
synthesiser — for each machine to sell in 
preference to any other, variations need to 
be promoted by the manufacturers. Prices 
have not been settled, but itis thought that 
the 503 will cost around £200, with the 
synthesiser option adding another £100. 

The review machine is attractive to look 
at and handle — clothed in shades of grey 
plastic, it is fairly substantial in both weight 
and size. At the back are various input and 
output sockets, including monitor and prin- 
ter ports, and an expansion bus which 
consists of the edge of the main PCB 
‘exposed through a slot. The left side of the 
computer hosts two joystick connectors 
(Atari style, of course): the right has a 
power switch and large cavernous space 
to take the music module. A Rom socket 
lurks under a sprung door at the top, back 
righthand corner: the entrance is guarded 
by а microswitch that interrupts the power 
when a cartridge is inserted. 

Delving inside the case reveals that the 
main PCB is divided into two areas: the 
power supply is back left, with space in 











Play it again, Sam 


Jeff Naylor looks at the Yamaha Y1S503 micro and the 


front for the synth module while the micro- 
circuitry itself is shielded under a metal 
screen. In addition, a vertically mounted 
board contains the video circuits, so that 
catering for different TV standards (ie, 
British) will not involve changing the main 
board. The circuitry is well constructed and 
labelled; parts are not only numbered, but 
also named with part numbers, right down 
to the humblest TTL chip. 

The main components are those of an 
MSX computer — a Z80A microprocesser 
is at the heart of the system and in support 
are a parallel interface chip (8255), a video 
display processer (9928A, compatible with 
the specified 9918A), a programmable 
sound generator (AY-3 8912) and what | 
presume to be a custom logic chip, The 
systems Rom is one massive 23256P. 
storing 256K bits, 32K bytes of operating 
system and Basic interpreter. The Ram is 
divided into two areas, 16K for the screen 
display and a further 48K for the computer. 
As all this memory adds up to much more 
than can be addressed by the 64K address 
bus of the 280, and as the Yamaha can 
also host large amounts of plug in Rom 
software, some kind of bank switching is 
obviously required, 

The start of the 
memory space (000H 
to 7FFFh) is normally 
Occupied by Rom, 
while from 8000h to 
FCBOH is available 
for Basic programs 
and variables. Above 
this, system variables 
and also some sys- 
tem software are held 
in Ram, so extending 
the Basic even furth- 
er is no doubt possi- 
ble. The machine 
also has a well organ- 
ised input-output port 
map. Only eight bit 



















































10 perform the switching. In addition to а 
full Qwerty layout and space bar, there is a 
double size retum key, an illuminated 
Caps lock key and various control keys. 
The keyboard was very responsive — it 
seems that the keyboard scan can store up. 
to 40 characters in a buffer for future 
attention. There is also an autorepeat 
function. Top left of the keyboard are five 
function keys and these can be shifted to 
give 10 separate user defined keys. 
Precisely what each key does can be 
altered by the programmer with ease: from 
switch-on the keys are designated as 
Color, Auto, Goto, List and Run in the. 
unshifted mode; and Color 15, 4, 7 (resel- 
ting the default values), Cload", Continue, 
List. (a period standing for the current line 
number), and Run (performing a CLS first) 
when shifted. 


пе bottom line of the screen reflects. 
what each key is currently program- 
med to do, although this helpful aid can be 
disabled with the command Key Off. Re- 
programming the keys is only a matter of 
using a Basic statement. For example, Key 
(1), “Print Fre (0)" +Chrs 13) will program. 
key 1 to print the amount of free memory. 
space lett. | found the function keys a great 
help whilst writing and debugging prog- 
rams by tailoring them to changing require- 
ments. 
All MSX machines are equipped with 
separate cursor keys, because they are 
used in the editing of programs — the four 





addresses are implemented, so there are 
potentially 256 ports. The support chips 
are addressed through ИО channels. 


t is worth noting that the MSX format 

does not require 32K of Ram. If the 
minimum of 16K is provided, then Basic 
programs start at COO0h and there is а 
16K “hole” in the memory map from 8000h 
10 BFFFh. 

First impressions of computers are 
strongly influenced by the quality of the 
keyboard, and in this area the Yamaha 
scores highly. An electronic typewriter 
would not be too ashamed of the keys, 
layout, and travel, even though a mem- 
brane hides beneath the key mechanisms 






















arrow keys are placed to the right of the 
main keyboard. When | first saw the name 
‘Microsoft’ on the literature accompanying 
the machine, instantly thought of strug- 
gling with a line editor similar to that of the 
Dragon, but 10 my intense relief | found 
that MSX Basic is equipped with an on- 
screen editor which is a joy to use. 

In order to edit a program, you list the 
area you wish to alter and then whizz about 
the cursor keys, making the changes at the 
cursor by either overtyping or using the 
delete and insert keys. In addition, you can 
re-enter a complex direct command, so if 
you are using the computer as a calculator 
and enter a syntax error, all is not lost. Very 
nice indeed, and | take back all | muttered 
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about Microsoft when programming my 
Dragon. 

Well, what about the Basic itself? | found 
the MSX programming guide about as 
much use as most of the poorer computer 
manuals, but then it was in Japanese! 
When translated, it will probably be very 
good — the many illustrations were helpful 

However, | must be thankful for an 
English MSX Basic specification — the 
syntax of some commands is not always 
obvious. The interpreter is as extensive as 
you would expect from a computer with 32K 


















digital recorder to buy. You can use tape to 
save machine code and for file handling. 

The interface works well and is dual 
speed: at 1200 baud it is as fast as the 
Spectrum while 2400 baud sacrifices some 
reliability for very quick operation. Setting 
the right replay level is not too difficult, 
although there is no visual indication, as 
provided by the Spectrum's striped border. 


raphics on the MSX system hinge on 
the capabilities of the 9918 video chip, 
also contained in the Sord М5 and 
Memotech compu- 
ters. However, the 
Basic allows you to 
exploit the graphics 
easily. The Yamaha 
has a palette of 15 
colours, plus "trans- 
parent” — the col- 
ours are the pri- 
maries (red, green 
and blue), their 
complements (cyan, 
magenta and yellow), 
black and white. 
There are four 
screen modes 








of Rom, although BBC fans may not agree. 
MSX makes few concessions to structured 
programming — putting Goto on a function 
key will not enhance the Yamaha's reputa- 
tion in that respect! 

Multi-statement lines, an optional Let 
statement, Auto line numbering, Renum- 
ber, If then else and user defined functions 
are all included, аз should be expected, but 
there were also many pleasant surprises 
and no noticeable omissions. 

The standard accuracy of the arithmetic 
is 14 digits, but you can also work with 
single precision (six digits) or integers to 
save time and memory. There is a useful 
sounding integer division function and | was 
pleased to see 16-bit signed logical oper- 
alors, for working in binary, masking off 
parts of numbers and other exotic proces- 
ses normally cumbersome in Basic. The 
operators are Not, And, Or, Xor, Equ, and 
Imp. Swap will exchange the values of two 
variables. You may work in hexadecimal, 
octal or binary with the functions Hex$, 
Oct$ and Bins$, while the memory address 
of a variable is given by Varptr. 


erhaps the most interesting features 
are the trapping functions available; not 
only is there On Error, On Interval and On 
Key Gosub (trapping the function keys) but 
also On Strig which reacts to the joystick 
fire buttons and On Sprite which detects 
sprite collisions — good news for games 
programmers. About the only obvious 
criticism | can make is that, in common with 
earlier Microsoft Basics, variable names 
are only significant to two letters. 
The Yamaha can use an ordinary audio 
cassette recorder for data and program 
storage, so there is no expensive dedicated 


Screen 0 is a 40 by 24 text screen that can 
‘only contain two of the colours at any time. 
Screen 1 only boasts 32 by 24 characters, 
has a separate border colour and can 
Support sprites — investigations revealed 
that you can use more than two colours, but 
the colour boundaries overlap the charac- 
ters shapes. 

Both of the text screens, by default, have 
reduced widths. Screen 0 is only 39 
columns wide, screen 1 just 29, but you can 
reset these from Basic. In fact, the display 
given was of a very odd aspect ratio, (I used 
а 50 HZ monitor to display the picture) and 
in the 32 column mode printing to column 0 
produced a character completely in cut-off, 
so the Width command masked a poorly 
generated display. Until a UK version 
actually appears, judgment on this point 
must wait 

Screens 2 and 3 are graphics only; mode 
2 gives a pixel resolution of 256 by 192, but 
the colour resolution is limited to one 
attribute defining paper and ink colour for 
each eight horizontal pixels on the screen. 
Mode 3 divides the screen into blocks of 
four by four pixels and allows these blocks 
to assume any colour. 

Investigating how the various screens 
are mapped was quite illuminating, All the 
modes employ a name table that holds the 
number of the character shape, which is 
also held in Угат — modes 1 and 2 also 
have colour tables. This gives the best of 
both worlds, as you can access the bit map, 






or change 64 pixels of the screen with one 
Vpoke. 

Draw is a Basic command that allows a 
set of subcommands to be used. For 
example, Draw "UTOLS" will draw up 10 
units then left five units from the current 




















cursor position. Draw also has a Scale 
subcommand as well as Angle. 

The star of the graphics is undoubtedly 
the hardware generated sprite system — 
256 eight by eight or 64 sixteen by sixteen 
shapes can be moved about, one pixel at a 
time, on 32 different planes, In contrast to 
other computers, Basic fully supports these 
sprites, and they work in modes 1, 2 and 3. 

Sound on the Yamaha comes from the 
well tested 8912 chip. It has three tone 
sources, а noise channel and various 
envelopes. The effects possible are quite 
impressive. 

Play allows strings of music subcom- 
mands to be sent to the chip lor the 
attention of each tone channel. This "macro 
language" recognizes musical notation and 
the subcommands include Temp and En- 
velope. Soundallows you to write directly to 
the chip's registers. There is no internal 
speaker to corrupt your melodies, as the 
sound emanates from the TV speaker. 

The keyboard produces a software click 
on the sound channel, but this can be 
switched off. The keyboard matrix is very 
easy to read either from machine code or 
Basic, as it is /O mapped via the PPI chip. 
This chip also controls some memory bank 
switching operations, in particular those for 
the plug-in Rom cartridges. 


‘only had the Yamaha for a few days, but 

while investigating it | could not help being 
distracted by the synthesiser which plug- 
ged in the side. The module is equipped 
with a Midi interface and audio output. The 
keyboard has three and a half octaves, the 
keys being smaller in pitch than a plano. 
There are two voices, one of which is 
polyphonic, and these have a good number 
of alternative sounds, the more percussive 
‘ones being very realistic indeed. 

The whole thing is controlled from the 
computer, which gives a visual display of 
the current set-up. You can also record a 
tune in memory, then play along with it 

My overall impression of the Yamaha 
503 is of a computer that is a delight to use. 
Ifitonly syntax checked lines of Basic when 
they were entered, then it would be getting 
close to ideal. As for the MSX format, 
although not brilliant, it is more than adequ 
ate, and will fulfil the expectations of most 
purchasers. 

As for compatibility, one thing that wor- 
ried me was a note in the language 
specification relating to Out and Inp, which 
implied that programmers could not rely on 
port addresses being compatible with later 
machines. Yes, all MSX machines are 
compatible, but no, you сап! write in 
machine code and expect it to work. | 
suppose you can always interrogate the 
host machine's Rom to see where its 
graphic chip is, but it seems a shame that 
you need to. 

‘Anyway, thank you Yamaha, particularly 
for the use of your synthesiser — I'm off 
now to buy a Depeche Mode album. 9 
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VALHALLA cassettes сапу an u v replacen 
ТО ORDER: (UK Orders Only) Simply 

with your cheque/P.O. made payable tc 

redi Card Orders. By phone 9-5.20 Мс n 








RETAILERS: Please contact 


LEGEND (UK Mail Order) FREEPOST 
1 Milton Road, Cambridge CB4 1UY 
(0223) 312453 
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ost to:- LEGEND (UK Mail Order) FREEPOST 
1 Milton Road, Cambridge CB4 1UY 
Please send me. Copy/copi 
VALHALLA for the 48K Spectrum. 
l'enciose cheque/P.O. for £. 
(£14.95 each incl. VAT and P&P). 
Or | wish to pay by Actess/Barclaycard/Visa 
Card No. 
Please print name and address 


Address. 





Programming 








Centre of operations 


Alan McDonald takes a further look at the 


280 and 6502 processors 


A-register is the only 8 bit register 
which can perform arithmetic operation. 
This is true-for both the 280 and 6502 
processors. Both these processors can 
only add and subtract numbers. There are 
no multiply and divide instructions. 
There are two types of add instructions. 
on the 280 and they are ADD and ADC, 
‘There is quite a lot you can do with the ADD 
instruction, eg 





+ displacement) 
ADD А.У displacement) 

These instructions are pretty straight 
forward. For example, lets suppose A holds. 
the number 10, then ADD A,20 would mi 
A30. 

But there is one thing you cannot do with 
the ADD instruction and that is to ADD A, 
(16bitaddress). Instead, you will have to do 
the following 
LD HL16 bit address 
ADD A(HL) 

If the resulting arithmetic operation is 
greater than 255, then strange things can 
Start to happen, ie, different values are left 
inthe A register than you might expect. This 
is caused by arithmetic overflow. 

The ADC command takes into account 
the possibility of overflow and changes the 
‘сапу flag accordingly. The ADC instruction 
operates in the same range as ADD: 








ADC АйҮ displacement) 

The SUB and SBC (subtract) instructions 
‘operate over the same range of instructions 
as the ADD and ADC commands. 


16 bit arithmetic 


Sixteen bit arithmetic takes place in 
either the HL register pair, or in the index 
registers (IX and /Ү). There is no SUB 
‘command for 16 bit arithmetic — only SBC 
(subtract with carry) is supported. Addition 
Is simple end ће folowing commands are 


‘ADD IY.rogister pair except HL 


‘Subtraction with carry (SBC) operates as 
follows: 
SBC HL any register pair 
SBC HLSP. 

Arithmetic on the 6502 is limited to the A 


18 


register. Since there are no 16 bit registers 
оп the 6502 (except for the program 
counter), arithmetic is limited to 8 bits. 








The previous instructions in English read 
"Add the value held in A with that held at 
memory location 400 and store the result in 
A. The following instructions require a 16 
bit address: 

ADC 40000 
ADC 40000 
ADC вова 

These instructions work in exactly the 
same way as those used for page 0. The 
SBC instructions work in the same way as 
the ADC instructions, but for subtraction 
instead of addition: 


Page 0 SBC 800 
SBC ах 


The following work with 16 bit addresses: 


Both the Z80 and 6502 processors allow 
numbers to be incremented and de- 
cremented. As an example, imagine the A 
register contained 10 — after an increment 
instruction, the number 10 becomes 11, ie, 
incremented by one. After a decrement 
instruction, the number 10 becomes 9, ie, 
decremented by one. 

On the ZBO it is possible to increment 
registers, register pairs and numbers 

in memory . The mnemonic 
to incremert numbers on ine 280 ie ING 
INC 8 bit register 
INC 16 bit register pair 
INC IX 
INC IY 
INC (IX « displacement) 
INC (IY displacement) 








INC (HL) 
Note: Do not get the instructions INC HL 
and INC (HL) confused. The first (INC HL) 
acts on the 16 bit number stored in the HL 
register pair, eg, if HL was equal to 30000 
then after an INC HL command, HL would 
be equal to 30001. The second instruction 
(INC (HL)) Increments the contents of the 
memory pointed to by the 16 bit address. 
heldinihe HL register pair, eg, HL 30000: 


Address Value held in address 
sn before INC (HL) 
after INC (HL) 


The DEC (decrement) instruction does 
the complete opposite of the increment 
Жим, ie, 1 is subtracted rather than 

added. The DEC instruction operates over 
the following range: 


The 6502 allows registers (X and Y) and 
memory locations to be incremented and 
decremented. There are three instructions 
on the 6502 which allow this — INC, INX 
and INY. The INC instruction increments. 
the number stored in the stated memory. 
address, eg, INC &FFFF increments the 
number stored at address FFFF (hex). If the 
number at address FFFF originally con- 
tained 10, it would now contain 11. 

The INX and INY instructions add one to 
the value held in the appropriate index 
register. Here is an example: 
lox e e 

не. results in X becoming 47, 

о 
plete opposite of the INC instruction. The 
following are all allowed: 

DEC 16 bt ades 


DEY 


The Stack 

A very common structure in program- 
ming is the stack. Imagine you have four 
numbers 10,3,2 and 37. You can stack 
them up as follows: 
10, 3, 2, 37 stacked up becomes: 











37 
2 
a 











The first number typed in (10), would be 
placed at the bottom of the stack, whereas 
the last number typed in (37) wouid be on 
top of the stack. This sort of structure is 
— as the LIFO structure (Last In First 

The 280 uses two instructions to add and 
remove data from the stack — PUSH and 
POP. To ава 7 to the stack you PUSHit on: 
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Notice how there are no PHX, PHY to Push 

and X and Y registers onto the stack. And 

no PLX and PLY to Pull them off. Instead, 

you will have to resort to: 

TKA transfer tne contents from X into A 

3 PHA push the contents of A onto the stack 
Teese: n Kr iha Y debi 

ie, TYA followed by PHA: 

PLA отт on pole tack ard tore tin A 

TAX ansier the contents from A into X 

Again, this refers to Y as well, ie, PLA 

followed by TAY. 


Т Logical Operations 




































































The stack can be very 
example, let's say we wanted to make the 
BC register pair equal to the DE register 
pair. We could do a short two line program: 
PUSH DE push the number in DE onto the stack 
POP BC ри the number into BC 

‘The 6502 uses similar instructions to the 


А ут T 
200. To PUSH numbers omo the stack it, БОЛЫ: XOR (exclusive OR) The result ia 


true if only one of the operands is true: 


function as POP on the 280). 
There are only two instructions which 
allow numbers to be Pushed onto the stack 
‘on the 6502: 
PHA push the A register onto the stack 
PHP push the processor status register (Fiag) onto 
tho stack. 


To pull numbers off, there are also two 
instructions: 
PLA. рите number on top ot tho stack and put it into 


те 
PLP pull the number off of the lop of the stack and 
status register. 


‘want to limit a number between 0 and 10. 
You would use the instruction: 
AND 10 

Logical operations can only be carried 
ош in the A register. Therefore, the pre- 
vious example AND's the number 10 with 
that in the A register. И the A register 
contained 255 (11111111 in binary) then 
the instruction AND 10 would have the 
affect of: 


ишш 
ШШЩ 
90001010 






А register. 
10 in binary 





aer AND 10 = 90001 

Can you see how it works? 

The ОН function is also very useful as it 
allows you to set any bits in any number. 
The XOR function is also useful. As an 
example, see what happens when the A 
register is XORed with itself: 


А register = 10010100 any number hold in A 
KORA = 10010100 XOR A'wih A 


"ho result is = 90000000 

The Aregister was cleared, ie, set 100, as 
was the carry flag. In effect, it saves you 
from doing LD А,0. More importantly, it 





saves memory. 

The 6502 has the following logical func- 
tions AND, OR and EOR (exclusive OF), 
The 6502 can only perform logical opera- 
tions in the A register (same as on the Z80). 
Here is an example: 

ANO ВЫ number 

This instruction AND's the contents of the 
A register with the 8 bit number specified, 
and then stores the result in the A register. 

Here is a list of the remaining logical 
instructions: 


Page @ AND 800 
AND &00X 


16 ba addresses 
AND 60000 
AND 80000,x 
AND 50000. 

The above instructions AND's A with the 
contents of the specified memory address, 
then stores the result in A. The OR and 
EOR functions operate over the same 
range as the AND instructions, 











NEW RELEASES FOR THE DRAGON 32/64 
FROM SALAMANDER SOFTWARE 


TURTLE 


GRAPHICS 


This program has been designed to provide a method of 
drawing pictures with your computer which is both fun 
and educational, and yet simple enough to be enjoyed by 
the young or inexperienced computer user and the 
enthusiast alike. 

Pictures are drawn by telling the "turtle" to move forward 
and turn so that it traces a picture on your TV screen or 4 colour 
printer plotter 

Powerful “repeat” and “word library" facilities allow you to 
build up new commands as you progress, and you can save your 

word library" on cassette tape or floppy disc. 

The end result of using a system such as this is an increased 
knowledge of geometry, and a basic understanding 
о! simple programming, making the program 
an ideal educational tool for all ages. 

Snappy 32 page manual included. A 
Runs from cassette or disc (usin 
either Dragon Data DOS or Premier 
Microsystems DOS). 

Simple command structure. 
Repeat command sequences 

can be nested to 32 levels. 

Word" definition ~ 

can be nested to 

30 levels. 

Powerful "word 

library" handling 

Save and load 

library using 

cassette or disc. 

Dynamic editing of 

command strings 

and word library 

Scaling and 

stretching commands. 


Will draw picture 
оп 4 colour 
printer plott 


(TRS-80 GCR115, MCP-40, 
or compatible 
plotter) 


Price 
£9.95 


Salaman 


| D 4 li 


DRS is a powerful database package for the Dragon 
computer, supporting files stored either on cassette or 
disc (using the Dragon Data DOS). 

DRS has been designed for ease of use and flexibility. You 
can design your own database, specifying number and type of 
fields. Powerful full screen editor allows easy design of your own 
screens 

DRS contains tuli facilities for adding, maintaining and 
deleting records. Fields may be added to or deleted from existing 
files even after records have been added. Search facilities allow 
for selection of records by any portion or combination of fields. 

DRS also has an extremely flexible report generator, allowing 

ything from printing of labels to paged reports. 


ATA RETRIE 


22 000 characters of data per file. 
4 154 000 characters of data per disc file. 


* Each record may contain a maximum of 
480 characters, 26 
alphanumeric fields. 
and 10 numeric fields 

* Inclusive. exclusive 
and ranged searches 
on alphanumeric 
fields 

* Comparative 
searches on numeric 
fields. 
* Add, delete and 
change records. 
* User definable screen 
displays, 
* User definable report 
nerator. 
* Record formats may be 
changed at any time. 
* Disc files require Dragon 
Data DOS. 


Price £14.95 


GSH 


Tape duplication by 
DATACLONE 


et 


‚с у [ва TW eee 
17 Norfolk Road, Brighton, BN1 ЗАА. Telephone: Brighton (0273) 771942. 


Look out for these other new releases from Salamander Software. 


DRAGON: wings of War £7.95 (WW I! Adventure) 


The Cricklewood Incident £7.95 (Weird & Wonderful Adventure] 


BBC: Eagle £7.95 (Original Arcade Action). Turbo £9.95 (BASIC Compiler 
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vic 20 
It's here... 


AUCTION FEVER! Ў Got a computer? 


Give it a boost at 


JOIN THE SPURIOUS WORLD OF ART COLLECTORS 
IN THIS PROFESSIONALLY PROGRAMMED ALL- 
ACTION 2 PLAYER INVOLVEMENT GAME. BID FOR 
PICTURES, HAVE THEM VALUED, KEEP TRACK OF 
PURCHASES ANY TIME DURING GAME. FULL TABLES 
ОР MONEY. BEWARE OF BUYING FAKES OR GAMBLE 
THAT THEY ARE! BUT DON'T OVER-SPEND. DEALERS 
HAVE ALREADY ORDERED THIS GAME — WHY PAY 
THEIR PRICE WHEN IT CAN BE YOURS FOR ONLY £5. 

DEMAND WILL BE HIGH — SO GET YOUR ORDER IN 
NOW! AN ALL ORIGINAL HIGHLY ADDICTIVE GAME. 


kkk NEW жж 


SPEEDWAY KING (8K). Become world champion dirt 
track rider, Choose your machine — Honda, Yamaha or 
Susuki — and ride for the Vic Pirates. Includes match v 
Spectrum Hasbeens, chance of being selected for England 
v America and challenge match against world champ. Only 
54. 

Send tor full list of games 


Software books and accessories for 
MIKMAG GAMES ACORN COMMODORE SINCLAIR MICROWRITER 
Dept PCW, 21 Hollymead, Carshalton, 


Surrey 


18 Otley Road, Headingley, Leeds 
DEALER INQUIRIES WELCOME (0532) 758474 


(0532) 7584; 


You're better off at a proper computershop 





| ВАМ SPECTRUM 
JOYSTICK INTERFACE МК || 


жжж The only joystick interface fully compatible with the rapid 
fire mode of the new Quickshot Mk II joystick. 
*** Guaranteed 24 hour despatch for orders paid by postal 
orders, Access card or Visa card. 
жж Guaranteed 7 day despatch on all orders paid by cheque, 
жжж Fully operatioinal with RAM and Kempston compatable 
nini software. 
| Е 2 жж* Unbeatable price— Unbeatable guarantee — Unbeatable 
value. 
жжж Buy direct from the manufacturers: 


inc VAT 2 year RAM ELECTRONICS (FLEET) LTD, (Dept. PCW), 


—— 106 FLEET ROAD, FLEET, HAMPSHIRE GU13 8PA 





Please send me: Add£1 P&P (ЕЗ overseas) 
ПП RAM Interface Mk II @£12.95 Please debit my Access/Visa card no 
[Г] Quickshot МКИ @ £12.95 lenclose cheques/Postal 8 
Г] Interface and Joystick @ £22.95 т —— — 
[1] RAM Vic 2032K switchable 
ram pack @ £49.95 
П RAM Vic 20 16/3K switchable 
ram pack @ £34.95 
RAM ELECTRONICS (FLEET) LTD. (Dept. PCW), 106 FLEET ROAD, FLEET, HANTS GU13 8PA 


8-14 MARCH 1984 a 





A timely remark 














John Ingleson explains how to 
program using Rem statements, 
without affecting the Runtime 


he Rem statement is probably the 

single most useful device for simplifying 
the writing of programs. It may be used to 
provide brief documentation within the 
program, perhaps the only documentation 
that many programmers use. Names, 
dates, descriptions, variables, sub-routines 
and functions listed at the beginning of a 
program are some of the things that make 
We easier when called upon to modify or 
customise a program written some time 
ago (or even yesterday). 

Labelling blocks of code, subroutines, 
data lists, etc, with short explanations is 
also an invaluable tool in making their use 
and logical structure apparent, giving the 
writer clear reference points from which to 
work. The highlighting of comments with 
blank Rem lines is perhaps a much neg- 
lected device that is useful for saving 
eyestrain in long program listings. 

However, the use of these techniques 
does have disadvantages. The limits of 
memory may inhibit the use of detailed 
documentation, There may simply not be 
enough room to write or Run the program 
despite, or rather because of copious 
useful notes. A program listing may easily 
consist of 25 per cent Rem statements. It 
the program is relatively large — say over 
30K, then that can amount to a lot of unused 
bytes at “Run time”. 

Where the constraints of memory size 
are not restrictive, the size of an often used 
program while Saving and Loading can 
prove tedious. One other complaint that 
тау be cited against the liberal use of Rem 
statements is that of the speed of program 
execution. While the operating system 
"ignores" Rem statements, it still takes а 
finite time to do this. In the Spectrum, every 
time a sub-routine or function is called, the 
interpreter starts at the beginning of the 
program and searches through until the 
relevant code is found. Thus, Rem state- 
ments, especially those at the beginning 
(these usually being the bulkiest), are 
"ignored" many times during execution, 
significantly slowing down the speed at 
which the program Runs. 

Using the Spectrum (a machine not 
noted for its lightning fast speed in produc- 
ing moving graphics in Basic), it would 
clearly be an advantage to do without any 
Rems. However, it is almost unthinkable to 
write any programs without them. 

How to resolve this dilemma? We could 
write the program, including all our Rems 
and then, when the program is debugged 
and Running to our requirements, simply 
delete all the Rems by typing in the line 
numbers and then Enter (keeping a copy of 


the complete program with Rems for future 
reference). This may seem а likely solution, 
until it is tried in practice. Numb fingers, 
tired eyes, and program lines that dis- 
appear without trace are some of the 
pitfalls. 

Butisn'tthis one of those dull routine jobs 
ме keep being told are the ideal tasks for a 
‘computer? Well, here is a short machine 
code program that will allow you to write as 
many Rems as you wish and then when 
your program is complete — to strike them 
at a stroke. (Again — don't forget to Save а 
complete copy, Rems and all, for possible. 
future reference, modification and custo- 
misation.) 

First, let's review the way a Basic line is 
held in memory (see diagram 1). The 
address of the start of the first line number 
is stored by the Spectrum Rom at address 
23635 and 23636. This is the system 
variable Prog. Similarly, the address of the 
last byte of Basic program +1 is stored at 
address 23627 and 23628 (system variable 














Diag. 1 illustrates how a program ie held in SPECTRUM BASIC. 
* CHR 14 signifies number following in 5 byte format. 


Vars). Both pairs of bytes are stored as Low 
byte — High byte. 

The first two bytes of a line hold the line 
number — High byte first, then Low byte 
(the reverse of what we would normally 
expect). The next two bytes are held the 
length of the line (as we would expect — 
Low byte, High byte). following that, the 
actual code of the line, ending with 13 (the 
Code for Enter). Then comes the next line 
number and so on 

Briefly, the routine works by checking the 
first piece of code in a line number to see f it 
is a Rem (code 234). I it isn't it goes to the. 
next line number — if it is, then the 
remaining code (from the next line number. 
to the end of the program) is moved down 
memory, over writing the Rem statement to 
be deleted. The end marker of the program 
(system variable Vars) is then moved to its 
new position at the end of the revised 
program for referencing the end of the next 
block of program to be moved down. The 
number of bytes deleted is then stored at 
the end of the printer butfer (for want of a 
less obtrusive location), The total is needed 
at the end of the routine. 
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the original one (echoes of the tail end of 
the original code that has been repeatedly 
rewritten down memory), This subroutine in 
Rom also calls another — Pointers which 
resets all the system pointers affected by 
the changes. The code may be usedas itis, 
to delete Rems after line numbers and also 
line numbers with a space following. 

Is needed if the 

line is a Rem, because if BCis loaded with 
zero then BC will be decremented to 65535 


Aseparate: 
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88222505281 
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as the position of code will have moved in 
memory). 

Registers need not be saved by the 
routine, as the program is unlikely to be 
used as a subroutine of another program. 
Modifications may be made to delete Rems 
that occur at the end of program lines. 

Hints — the whole program line will have 
1o be checked for a colon then Rem (don't 
forget to exclude bytes that hold data which 
might occur in the combination of the code 
for a colon and then a Rem). When deleting 
а colon Rem, a new algorithm will need 10 
be developed to set Vars. 

NB. Program lines will be trealed as 
blank and deleted if the line number if 
followed by a space. 
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Lagon (imagine) 
Hungary Horace 
CWO PAP 65р 1 Tape, 2 or more Post Free. SAE lor 12-page catalogue. 
sowie ЭЯ 
DISCOUNT SOFTWARE, 45 Brunswick, Bracknell, Већа 


Richard Топу 
ASSEMBLER "y 


ERA 
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< D VIDEO 


NJI SOFTWARE LIMITED 


SOFTWARE FOR 
SPECTRUM AND 2Х81 


OURPOLICY 
San aaa tide panga ne ee 


inal para ol he wor. Road ne reviews of our programs you can 
them. We have been consistently praised for quality, originality 
and wakia lot money. 


WHAT DO YOU GET? 
The bulk of our cassettes are now made by the factory which 
proceed the Horizons tape. 'ams are recorded twice and 


сату on the reverse side an narrative to supplement the 
‘operating instructions, Where appropriate, cassettes are ассотра- 
nied by a comprehensive and clearly written instruction manual. 


48K SPECTRUM 

"Day of the Match" £5.00 
Fascinating and realistic simulation of an entire football season. 
Name your own teams if you wish (English league provided on 


‘success 
categories such as attack, delence, manager, etc. Watch the 
‘season untold, Includes knock-out cup option. 

“Ball by Ball" £5.00 
‘Simulates a lest match series or one day international series. Set up 


and play the match. Electronic scoreboard shows progress of a 
‘match. Full supporting score card and series averages. 
"Superplan Generator" £12.00 
Spreadsheet type program with variable column width and variable 
number of columns. Lets you sacrifice columns you don't need to 
get more lines. 
#Superplan Pack 1”. Business Applications 

‘made applications programs for sales day book, tone 
day book, cash book and petty cash book 
"Superplan Pack 2". Home Computing £7.00 
Ready-made applications programs for home budgeting, nutrition 
tables, car running costs and bank statements. 
"Superview" £5.00 
‘Simple but effective informaiion display. Up to 42 pages of text and 
low-res graphics. Access pages on demand or run in perpetual 
"slide-show mode. Full facilities to create your own pages and build 
up an information library on cassette. 


16K SPECTRUM 
"Superdraw" 


£5.00 
Create tuli colour high-res pictures and store them on cassette lor 
use as tiles or background screens in other programs. Or just have. 
fun doodling and build up a cassette library of your creations. Side 
show option allows you Io review pictures stored on cassette. 


16K ZX81 

Hero is а selection o ies stil available for 2X81, Send ва for 
п equivalents of the 

‘Spectrum programs described above. 

the speclicalons lal short of the descriptions gen lor the 

FOOTBALL LEAGUE” Forerunner of Dey ofthe Match" £4.00 


VIDEO SOFTWARE LTD., 
Stone Lane, Kinver, Stourbridge, West Midlands. 
Telephone: 0384 872462 
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WE NEED YOU! 


TO SEND YOUR GAMES PROGRAMMES 
BBCE-ORIC-DRRGUP 32-COMMODORE 6Y-SPECTRUN 48 
to our Multinational Organisation for 
distribution in U.K. and Overseas Markets. 
Immediate evaluations and terms. 

We are also looking for the best 
Freelance writers. 


Contact: 

Lawrence Gilloway, 
82/84 Peckham Rye, 
London SE15 4HB 
Telephone: 01-698 1212 


ADVANCED COMPUTER ENTERTAINMENT 
SPECIAL NOTICE 


4 BRAND NEW ADVENTURES FOR THE SPECTRUM 48K 

до TO НЕЦ with ‘Holle Bela 
EID thors) the undead, 
he Angel ot oath Try to escape win Lzebub s hoard and 


your sanity! 
BLOW UP THE GOVERNMENT! with ‘Gunpowder Plot 
Quy Fawkes has ale to blow up Ре Houses of Parlameni — can you do 


WRITE YOUR OWN ADVENTURE! within Search of The Qui 
Ал adventure about wring adventures? ... Yes! Can you find a сору ot 
"The Qui and wrie an adventure game? . wo doubt i! 
LET THE KIDS JOIN IN! with Dr Watt and the Dares 

novice adventurers- 










GAMES £5.50 EACH BUG-FREE 
17 CRAWFORD TERRACE 
JOM TWO TAPES £12.95 | ASHTON-U-LYNE, LANCS, OLG GUA 


Allan 
Mike Chris 


Your name is 
on the 
Death 








Star. 











Unifile on 


lan Robertson explains how to 


disc 


amend Unifile to work on disc systems 


“Tere must be many Dragon users who 
owe a debut of gratitude to David 
Lawrence for his excellent Unifile published 
in The Working Dragon and, incidentally, 
serialised in Popular Computing Weekly. 
The speed of access to data and the 
extremely simple search routine make this 
a very useful utility for forgetful school- 
teachers like myself and others who are 
always hoarding useless (and other) bits of 
information. 


The arrival of the Dragon disc system 
made me wish to avoid the rather long 
waiting periods involved with cassette files, 
so | adapted module 1.1.10 to work with 
Dragondos. Program (1) was the result. 
The various Rem statements which appear 
o have no reason for existence are to keep 
the program lines identical to the original. 

| first saved my original cassette copy to 
disc calling it Unifilec, then amended lines 
6000 onwards and saved this to disc as 


Unifiled. | originally hoped that, by loading 
the cassette version, loading in the data 
from cassette — then stopping the program 
and using the Dragondos Chain command 
to load the disc version — the data would 
remain inits pristine state and could then be 
saved to disc. Alas, it didn't like it very 
much. So, not wishing to spend hours 
working out why, | evolved program (2) 
which loads data from casette and saves it 
to disc (this version is known as Unifilex) 

Perhaps these ideas may be of help to 
other Dragon disc system purchasers (or 
prospective purchasers). The increased 
speed of retrieval of information takes 
some of the sting out of the cost of the disc 
system. 





Program 1 

5000- КЕМЕ ЕЕЕ КЕ к е ж 

6010 КЕМ DATA FILES (FROM AND TO 
DISC SYSTEM) 

6020 REME 

6030 CLS:PRINT"INSERT DISC IN DR 

IVE 

6040 REM 

6050 PRINT:PRINT"FUNCTIONS AVAIL 

ABLE: ","1)SAVE DATA".."2)LOAD DA 

TA": INPUT"WHICH DO YOU REQUIRE: “ 

18:0NG GOTO6070,6190 

6060 RETURN 

6070 CLS: INPUT"WHAT IS THE FILEN 

AME (MAX 8 CHRS)"sFI# 

6080 FWRITE FI$;X 

6090 REM 

6100 FORI-OTO KA 

6110 FWRITE FIS: А$ СТ) 

6120 NEXTI 

6130 FWRITE FIS:N 

5140 FÜRI-1TO N-2 

6150 FWRITE FIS;BE(CD 

6160 NEXTI 

6170 RETURN 

6180 REM 

6190 PCLEAR1:CLEAR20000: DIMBS (49 

9 

6200 CLS: INPUT"WHAT IS THE FILEN 

AME":FIS 

6210 FREAD FISf:X 

6220 DIMA СХ) 

5230 FDRI-OTO X-i 

5240 FLREAD FIS$;ASCI) 

6250 NEXT 

6260 FREAD FIS$:N 

6270 FORI=1TO N-2 

6280 FLREADFI$; В$ (1) 

6290 NEXT 

6295 REM 

6300 B$(0)-CHR$(0)4"^" 

6310 B£(N-1)-CHR£ (SS) +"^" 

6320 GOTO1000 





Program 2 
5000 REMI Ж ж ) KAKA IE IEE EEEE 
6010 REM DATA FILES (FROM 
а CASSETTE TO DISC) 
6020 REMI IE I EAE IIE IE HEHEHE IEE IEEE жж 
6030 CLS:PRINT"INSERT DISC IN DR 
IVE 
6040 PRINT" INSERT CASSETTE AND P 
RESS PLAY" 
6050 PRINT:PRINT"FUNCTIDNS AVAIL 
ABLE: " , “1) SAVE DATA TO DISC","2) 
LOAD DATA FROM CASSETTE": INPUT"W 
HICH DO YOU REQUIRE: ”:0:0М0 GOTO 
6070,6190 
6050 RETURN 
6070 CLS: INPUT"WHAT IS THE FILEN 
AME (МАХ 8 СНВ5) ": ІФ 
6080 FWRITE FI$;X 
6090 REM 
6100 FORI-OTO Х-1 
6110 FWRITE FIS ASCI 
6120 NEXTI 
6130 FWRITE FI4;N 
6140 FORI=1TO N-2 
6150 FWRITE ҒІЗ:В%(1) 
6160 NEXTI 
6170 RETURN 
5180 REM 
6190 PCLEAR1: CLEAR20000: DIMB# (49 9) 
6200 OPEN" I" ,£-1,"UNIFILE" 
6210 ТМРОТЕ-1,Х 
6220 DIMAf(X» 
6230 FORI-OTO X-1 
6240 INPUT£-1,65(I) 
6250 NEXT 
6260 INPUT£-1.N 
6270 FORI=1TO N-2 
5280 INPUT£-1,Bf$(1I) 
6290 NEXT 
6295 CLOSE£-1 
8500 B£(O)-CHRf(0)*"^" 
6310 B$(N-1)-CHR$(258)*"^" 
6320 GOTO1000 
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Fight your way to become 
The Master of the Skies 
travel through time to over- 
come the enemies of the 
past and future. Engage in 
dog fights with the squad- 
rons of world war one to 
the fighters of the year 2084. 
Я Five Screens of Breathtak- 
FHION STREET SOREN жете es ing Scenic Graphics. 


PAYMENT BY CHEQUE P.O. ACCESS/VISA J.S. £7.95 
50p POST & PACKAGING 








The Hobbit. Now the best is : 


A —— 





Melbourne House 
| — 





— Ns ч 





MR. PETER JONES, South Glam 
Nothing is certain in this Adven- 


have an Adventure that is going to 

become a classic for the Spectrum." 

IPULAR COMPUTING WEEKLY 

are not eating food...we 

are losing веер. and it's great! We 

are lost, inthe Hobbit program." 
MR JOHN HARRIS, Kuwat 





The children were immediately en- 















All Melbourne House cassette software is 


unconditionally guaranteed against 
malfunction. 

Trade enquiries welcome: 

[O Please send me your Нее 52 page catalogue 

Рене send me: 

‘SPECTRUM 

ІП Spectrum "The Hobbit" 48K 195 
C Penetrator 48K is 
П Teror-Dokti 4D 48K 3595 
7] Melbourne Draw 48K m 
О MURG к x rite к МЕ 
(3) Abersft Forth 48K ner 
О Classic Adventure 48K .......... p 
COMMODORE 64 

CI Commodore 64 "The Hobbit” tuss 
C Commodore 64 Hungry Horace t595 
DRAGON 32 

C Dragon 32 Hungry Horace m 15% 
BBC 

О BBC "The Hobbit” Model B soo 81495 
ORIC 1 

C Oric 1 “The Hobbit" 48K $ 214.95 
vic 20 

C Cosmonauts, Unexpanded Vic 20 15% 
Û Wizard & Princess, Unerpanded УС 20 £5.95 


Ali versions of “The Hobbit" are 
identical with regard to the 
adventure program. Due to memory 
limitations, BBC cassette version 
does not include graphics. 


Ев. 
Please add BOp for post and pack £ 
TOTAL 


Lenclose ту C] cheque 
02 moneyorderfor £...... 
Please debit my Access card No. 














Expiry Date. 
e E E REET 











TURN YOUR PROGRAMME | 
МАЛОЙ 301540 


Now you can add another dimension to your games. 
Swap direction, swap functions, confuse your friends. 
In fact you can add almost any twist to your games with 
Stonechip's Programmable Joystick Interface. 


You can also listen to them 
with Stonechip's Echo Amplifier. 

















Programmable Joystick Interface. This also enables 
any Spectrum software to be used with a joystick, 
irrespective of which keyboard keys have been chosen 
for func 
Programming is easy using only a single switch. Switch 
One way to program and another way to play. No 
tapes to load or links to worry about — all 
programming is achieved by hardware. Used with 
Ataricompatible joysticks. Simply plugs into rear 
expansion port of ZX-Spectrum, No other connections 
to make, no additional power supply required. 








Echo Amplifier. How would you like to listen to the 
sound output from your ZX-Spectrum without ear strain? The 
Stonechip Echo amplifier can do this for you as well as easing 
tedium of saving or loading of tapes and enlarging the range of 
tape recorder compatibility with the computer. The amplifier has volume control 
over a range adequate for most uses, and a tone control for harsh or mellow sounds. A switched 
interface removes the need to swap leads during "SAVE ing or 'LOAD'ing. Leads are left 
connected all the time and the desired function is selected on the three position switch by 
the user. Use of the ‘CUE’ facility enables an audio cue to precede the program being 
SAVE'd on tape, a decided advantage when searching through a 
multi-program tape. The Echo simply plugs into the Ear, Mic and Power 
Sockets of the computer and does not require an additional 
power supply. The expansion port at the rear of the 
computer is left free for use with other peripherals 
and the unit is housed in an attractive 
case custom designed to 
complement the 
2х Spectrum, 






















STONETHIP ССС 
ELECTRONICS -m 


Sionechp Li Brock Fading Estate Deatbrock Lane Aidershct arts GUI2 XB 3810252) ROS 













































Commodore 64 








Graphic creator 


R Patel presents a sprite creator program which 
allows you to create a graphic character on a 24x21 grid 


made to work with other printers by chang- 
ing the printer routine. 
The instructions to use the program are: 
memory block to define a sprite. The о — CURSOR UP 
CURSOR DOWN 


graphic character on a 24x21 grid. —— — 


Once the character is defined on the grid, с — CLEARS GRID 

you can see the actual sprite being created ж — FILUERASE 
5 — CREATE TRUE SPRITE 

After the actual sprite is created, you 
have the following choices: 
In this case a Commodore 1520 printer axe CHANGES TO SPRITE 

PRINT DATA ONTO SCREEN 

PRINTOUT OF DATA FROM A PRINTER 


prite Creator is a program for the 
Commodore 64 which calculates the 
values of the data to be Poked into a 


program allows you to create a sprite L— 


by pressing S after this, you can get a 
printout of the 63 sprite data onto the 
Screen or to the printer. 


was used. The program can work without 1— 
the routine at line 6000 and it can alsobe 2 — 


As the listing is гот a Commodore 1520 
printer, the following lines have some 
unusual characters which are as follows: 


110 — THE CHARACTER. 
130 — THE CHARACTER 





Another difference with the 1520 printer 


is that the control characters (eg, Crsr 


down) are printed differently. Therefore, the 


following control character table is pro- 











КЕТ ккк жж клик кик ккк ккк 


1 

2 REM х 
3 REME SPRITE CREATOR х 
4 REMZ х 
5 REME BY R.n.PATEL x 
б REMx ж 
2 REME (C) 15/2/84 ж 
8 REM ° 
9 REPDOOOOOOODOUOOOOODODOOUEROOODOOOOOE 


18 REPDOODODOUOOOOGONN 
15 POKE 53281 ,@:POKE 53280,0 

28 DIM 1122.3 E “3: POKE 850,128 

за 521024: 4*1: V22; C=54272 

ай REPPOOOOOGORORE INI TIAL ISE SPRI TEOG 
50 9:53248:90КЕ 2042,13 

60 FOR 120 TO 62.POKÉ 832*1,255: NEXT. РОК 
Е 34,245, POKE 445,150 

20 INPUT 7% COLOUR OF ЗРЕТЕ?( 8-15 A 
ай IF ^e QR 0215 THEN 28 

86 СО. 2А. РОКЕ Ural „EOL POKE 9%21,4 

90 PRINT "ad^ 

100 REMxxxYTEXEEXEPRINT GRIDxxxxexexcno: 
105 PRINT 8143138578116 CREATORLAC 

118 PRINT 'SQ15995$1199599 9992553119 59959 
120 FOR 1*1 TO 21 

138 PRINT У ж 
148 NEXT 

158. PRINT sponaseens 
160 ВЕмжжжжжяжжкях INS TRUCT [ОМбхххяхихжих 
195 FOR Ye? TO 22.FOR X-1 TO 3. (Y KING: 
NEXT K,*-POKE 4421,4 

200 Е--3:4=1: WEB PRINT 8111111112211 
111211111111%0-2Гив50в UP 

210 PRINT Salla 
L-4CURSOR DOWN“ 

228 PRINT `59011111211111112113112192342 
#D-2CURSOR LEFT” 

238 PRINT “Зада 
— RIGHT 

240 PRINT ` 

lleC-:CLERRS GRIO” 

245 PRINT $@ШШ2001111111111111111111111) 
lllex-rFILLZERABSE- 

258 PRINT 











299 КЕМЖЕЯжЕхжанихиямАТН LOOPXOGCEGOOUOOE. 


а 
зад GET AS 

318 1Е 68328: THEN 500 
THEN ҮзҮ-1 
THEN Yevel 
THEN Х=Ж-1 
















358 IF ASEPI THEN Хех! 
360 IF 0%» С° THEN GOSUB 1000 
320 IF X41 THEN Kal 

388 IF X524 THEN x-24 

398 IF Ү-1<1 THEN Ye 

408 IF ¥1 222 THEN v^22 

418 P:SrX«Yx4Q 

420 IF РЕЕК(Р)=160 THEN CHECK@1 
438 1F РЕЕКСР 242160 THEN CHECK -à 
448 РО-РЕЕК(РЭ 

445 POKE P,160: POKEP*C,COL. 

asa IF ^: x' AND CHECK=1 THEN POKE P,32 
zPO-PEEKCP ) 

68 IF AND CHECK=@ THEN POKE Р,16 
9: РО-РЕЕК(Р ): POKE P*C,COL 


52. Ес Б О КЕРН. > 2 


493 РемххкахкжяхихжаСЕЕАТЕ SPR] TELKEN 
580 GOSUB 2000 

920 PRINT 
JOREREAT ING: 
538 PRINT 
JJRSPRITE- 
540 PRINT 


1JJRNOur 

558 FOR Y-2 TO 22 

5608 LE 

578 FOR X=1 TO 24 

980 IF x51 OR K29 OR X= 
598 IF Х22 OR KANO OR X: 
бей 17 X-3 OR х-11 OR K5 

610 IF Х-4 OR Х=12 OR K:20 THEN 8-4 
620 ir «=5 OR X«13 OR X-21 THEN 8*3. 
638 IF «36 OR Х=14 OR K=22 THEN 4-2 
648 IF x=? OR 5-15 OR X-23 THEN @=1 5 
698 IF >В OR X-16 OR X=24 THEN бай 3 
— IF РЕЕК(5%Х%Ұж4й1-160 THEN 60800 300 
678 POKE 8324E T CY, LI; PORE 832%Е%1,1(7,2- 
WPOKE 320612, TTJ) 
— X 

69% NEXT ¥ 

599 REM XXXCHOICES AFTER CREATING SPRITE 1 
780 GOSUB 

















2 1 
Don 
13 THEN A-5 
21 


250 PRINT SoU 
A-PRINT РА 


DATA 





748 PRINT ` E 


111010 SCREEN 
758 PRINT © 
12315СВЕЕН, © 
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MAKE GREAT GAMES 


Create your own amazing games with 
Galactics unigue GAMES DESIGNER cassette 
for the unexpanded VIC 20, only £9.50 
including post and packing 
*No Programming experience Needed + 

With the GAMES DESIGNER you make your own machine code games. 
You can design all the Graphics, Screen layouts, Theme tunes, Explosions, 

Sound effects, Player speed, Alien speed, Skill level, Personalised game 
credits, Scoring values, Keys used, Number of lives, intelligence of aliens, 

— whats more no programming experience needed. 
Also includes 3 sample games-- 
KANGA, ZYON and KRAZY MAZE 

= m m m m = ше ш eee шын — 











і O PLEASE SEND МЕ A GAMES DESIGNER CASSETTE FOR 
THE UNEXPANDED VIC 20 AT £9.50 inc. P.P. 

1 MONEY BACK GUARANTEE 

|| NAME 
ADDRESS. 

V ow — E — ne Send to GALACTIC SOFTWARE 
LLILIIIITIITITIT] Unit 7, Larchfield Estate, 
— — Ford, minster 

| -Əы s Somerset TA19 OPF 





Balac 


UNIT 7, LARCHFIELD ESTATI 
DOWLISH FORD, ILMINSTE 





‚ (MAKE PALL INE s 
GREAT GAMES MACHINE CODE j, 
* No programming * Variable degree 
experience needed - — of difficulty - ^ 
* Full colour Hi-Res | KANGA 2ҮОМ AND * Make your own. 
Graphics Monsters, Moonscapes. 
* Make your own sound Space Ships, Aliens, 
effects Kangaroos or Asteroids 
Joystick or Keyboard Create your very own 
control Games 


e POPULAR COMPUTING WEEKLY 








Commodore 64 








768! PRINT 390000961111111111111111111122 
PRINT DATA 

220 PRINT Si я nmn 

11111110870 PRINTER” 

эв PRINT 


(11114ТУРЕ ІН (0-30? 
285 FOR 1:0 10/20. NEXT 
298 GET AS. {Е п$= THEN 82а 
800 Асума), IF ACB OR УЗ THEN 280 
B18 0010 838 
820 PRIN! 'SQOOUDODODOO 
1 ARTYPE IN (8-37 





840 IF A=) THEN GOTO 5020 


83e IF n*2 THEN GOTO Баве i JU WISI 
Ба END 
999 КСМхжхжижихижжисс ГАЯ GRIDER RCE 


(ааа FOR х21 ТО 24 
RYO 32 МЕХТҮ,Х. 
x exconerr 


OR Y=2 10 22. POE S+ 
1: Y 22: RETURN. 
ERASE МЕ5506Ехяхяҡ 








2000 FOR K120 TO 39:FOR ү-@ TO 14-POKE 5 
AK Yx40 132. NEKTY X: X21: 22. RETURN 

3000 IF RISI ANO XR THEN TCY, 1 3e CY 12 
E 

3010. IF. X249 ND X4*16. THEN CY. 229TCY,2 
ware 

3020 ІҒ X):17 AND ж‹*24 THEN TOYIIMICY 
3) 2t i 
3030 RETURN 


3999 REM жяхяхх 
agaa GOSUB 221 
4889 REM waku; 
5800 PRINT х 





СТЕК SPRITEXXXIXDODOO XX 
GOTO |85 
PRINT DATA ONTO SCREENKEE 


















S PROGRAM WAS HRI TE 


825 FOR 1*0 ТО 20.NEXT. GOTO 786 1 C 
830 POKE 0921 /8.1Ғ AB THEN GOTO 4000 $938 REM = 


REM xz INES 





THE COMMODORE 
TER THE FOL 
UTI YOUR PRINTER 
BE on 











THANK YOU! 


for your response to our call for 
games programs. We enjoyed 
evaluating them, but you didn't send 
enough 


PLEASE SEND MORE! 


Immediate evaluation as usual, to: Ron Heyes, 


KACE INTERNATIONAL 
32 AVON TRADING ESTATE, 
AVONMORE ROAD, LONDON W14 
or TEL: 01-602 7355 (Ext 35) 


ALSO WANTED — 
Freelance machine code programmers 





Watch ) 





.15 HERE 


т Your name 


on the 
Death 
Star. 
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Some like it hot 


Robert Crook presents a program for calculating the 


effects of heat on various substances 








computer to 
Т" program, for the BBC Model B, is — inputthe data asrequired э 
designed to help people taking their — Massoltnecontaer(Kg).....— . RETURN (Theres 
Physics 'O' level. The program carries OU — Containermadeot. —— G (Look his value 
heat calculations involving the ‘Method òf Supsanceisintialy. — wa - - up) 
Mixtures’. Substance tums to „STEAM Valuelortheisienthestoffusion О (Lookin valua 
You are required to input data. If the — hempersure ги wel 
‘computer asks for a value you are trying to — 
find, then enter F for ‘Find Out. If tne тет” Mecer mathe This data is what you would have to enter 
computer asks fora value that you have not Massot substance. GümemarzKgo if you were trying to solve the following 
been given and that you do not wish to find, к) problem: Calculate the heat energy іп 
then merely press Return. If you do know a Specii Heat Capacity ot А — Joules required to convert 2kg of Ice at 0 
value, such as a specific heat value, but do "476% a E deg C to 2kg of steam at 100 deg C. 
notwish to type the number in, then press G  Specifc Hest Capacity ot container RETURN, After you have entered the data, the 
for 'Get value’. The computer will then look (Nocontaine) сотршег will print out the values of the 
this value up and расе it in the appropriate  fiheeisanomersusancename |... unknowns on the bottom of the screen. 
place. P substance) This problem is fairly simple — next week 
Here is one example: Mass of substance we'll look at a more difficult one. Q 
)L. (157) 1CHRSCLSIO 


LOREM eet hoe enk tete ek a Ke ЖЖ 


2ÜREM* Heat Calculations ж 
SOREM* By R.Crook * 
A4QREM* (c) 1984 * 


БОКЕМ 
6@ON ERROR GOTO 2650 

7@MODE 7 

BOVDU 23:8202:0:0:0: 
SQOPROCSTRRT 

10Q"FX 15,0 

110CLS 

120PROCINTRO 

130CLS 

140REPERT 

1S@PROCGETDATA 

16Q@PROC INPUT 

170PRINT" 








1809: 

190PRINTTABC13) CHR$(CIS3) $CHRS C141) 
“Answers" 

20OPRINTTAB(13) CHRS (133) SCHR$C1A41) 
"Answers" 

210PROCVAR 

220PRINT TAB(BE)CHR$(134) $ CHR$ C136) 
“Problem sol ved" 

230PRINT"Wou!d you like to alter any 
Data(Y/ND" 

240C$-GET$:IF СФ "У" AND C$ 0 "М" 
THEN 240 ELSE IF C$-" THEN CLS: 
PROCRLTER:CLS:GOTO 190 

250RUN 

26QUNTIL FALSE 

270ЕМ0 

ZEODEFPROCINTRO 

290PRINT’ 

SOBPRINT CHR$(141):CHR$C129) CHR 
(157) CHRSCIS1)" 
Physics Heat Calculations" 

SiQPRINT CHR$(141);CHR$(129) ;CHR$ 











Physics Heat Calculations" 

S290PRINT' 

ZSOPRINT"This program is designed as 
an aid to heat calculations. You 
Will be required to input the data 
you have. 14 you do nothave the data 
the computer is asking forthen 
press the RETURN. " 

SAQPRINT"If the purpose of the calcu 
lation is to find the quantity the 
computer is askingfor then input an 
"Е" for FIND OUT. Тһе computer wil! 
then try to determine thisvalue." 

SSOPRINT"If you know à value, Such as 
the latent heat of fusion of ice 
but you do not wish to type it 
in press 'G' for GET VALUE. " 

SEOPRINTTAB(4, 21)"Press апу key to 
continue" 

3780R-GET:ENDPROC 

SBODEFPROCINPUT 

SSOPRINTCHR$C141)1CHR$ C130) "Input 
Data as explained" 

A&QOPRINTCHR$C141):CHR$ C130) "Input 
Data as explained" 

&10RESTORE 530 

420FOR Ах=1 TO 19 

AZØREAD R&C(RX):PRINT CHRE(131)ASCA%) 5 
:INPUT TRB(SODBSCAXO:IF (AX=5 OR 
Ax=6 OR Ах=15) AND VAL (B$ (AX) ) =O 
AND (B$CAX) OO" AND BSCAK) O "F") 
THEN B$(AX)="":GOTO47 0 

4401F B$(A¥)="G" THEN PROCGET(A%) 

450IF ВФСАХ) =" "АМО (AKOS AND ALOE 
AND Ax 0 15) THEN 510 

АБ@1Е BS(A%)="F" AND (В%05 AND AKO 
BAND Ах 0 15) THEN 500 

&4701F BS(A%)="" THEN B$(QX)-"999" 

480A (AX) =VAL CBSCA%)) 

490GOTO 510 J 
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S3QDATA Mass of container (ks), Con 
tainer made of, Substance is initi 
ally, Substance turns to 

S4ØDATA Initia! temperature(des С), 
Final temperature(des С). Temper 
ature ranse( des C), Mass of 
substance(ks),Shc of substance 

SSQDATA Shc of the container 

SGUDRTR If another sub.name it, Mass 
Of add. sub. (кө). Initial temp. of 
add. sub. Shc of add. substance: 
Heat enersy reauired(J) Time 
(seconds), Power ratins(watts) 

S7QDATA Latent heat of vaporization; 
Latent heat of fusion 

SSQDEFPROCVAR 

S9OIF В%С5) O "Е" AND BSCE) C AND 
B$(5)0 "999" AND BSCE) 0) "999" 
THEN AC7)=ABS(ACE)-ACS)) 1B$C7) e^" 

Б@@1Е (BS(S)="STEAM" OR BS(4)="STEAM" 
OR B$(11)="STEAM") AND B$(18) O "F 
" АМ A (18)-0 THEN AC18)=2260000 

&i0IF (B$(3)="ICE" OR B$C4)="ICE" OR 
B$(11)="ICE") AND B$(19) O "Е" AND 
А‹192=0 THEN A( 19) «336000 

520С=0:К=0 

Б5ФҒОН Ікеі TO 10 

G401F B&(IX)7"F" THEN С=С+1:К=1% 

Б5ФМЕХТ 

ББОТЕ B$(18)="F" THEN С=С+1:К=18 

Б7ФІЕ В%(15) ="Е" THEN С=С+1:К=15 

EBØIF В%(19) ="Е" THEN С=С+1:К=19 

БЭЙІҒ (B&(7)-"F" OR BS(E)-"F" OR BS 

(5) ="F") AND B$(11)="" AND ACIS) 
OØ AND R(15) O1 THEN PROCOMCT 
1ENDPROC 
7OOIF (B$(18)-"F" DR B$(19)="F") AND 
(ACIS) =@ OR BSC15)="F") THEN 
PROCMCTMCT : E NDPROC 

71ФІБ (B$(16)="F" DR BS(17)="F") AND 
ACIS) O0 AND Кей THEN Ke-1: 
PROCOMCT:GOTO7 60 

7201Е B&(13)-"F" OR B$(5)="F" OR BS 
(6)="F" OR BSC14)="F" .THEN 
PROCMCTMCT : ENDPR OC 

7301F (BS(9)="F" OR Be(10)-"F") AND 
(AC15)=@ OR B$(15)="F") THEN 
PROCMCTMCT : EN DPROC 

7401F (BS(8)="F" OR B$(12)="F" OR 















BSC1)="F") AND (AC15)=0 OR BS 
(15)="F") THEN PROCMCTMCT : ENDPROC 
T7SUPROCOMCT 
7EQENDPROC 
770DEFPROCOMCT 


780IF B$(3) O "ICE" AND B$CA4) O"ICE" 
THEN В(193-0 
7S90IF В%(5) O "STEAM" AND B$ СА) ¢) 
"STEAM" THEN AC18)=0 
-.ВФФІҒ K--1 THEN 980 
810B(1) =A( 8) #*A(19) 
B20B(2) =AC8) +9) +AT) 





SOOA(AX) =1 B3OBCS)-RCI)*RCIO) *QC7) 
510МЕХТ S40B (4) =A( 8) "AC18) 
S20ENDPROC В501Е К=15 THEN T=BC1)+B(2)+B(3)+B(4) 


=| 


—— $"="sT?AC15)=TIGOTO 980 

ВЕЙІР А15) 00 THEN G=AC15) 

B78IF K=7 OR К=В THEN PROCFIND:GOTOSEO 

ВВ@ТЕ К=19 THEN F=1 

ВЭ@1Р K-9 THEN F=2 

ӘЙФІҒ К=1 OR K=10 THEN F=3 

S10IF K-18 THEN F-4 

S20FOR IX-1 TO 4 

SSOIF IX-F THEN 950 

S498 C15) -8 (15) -BCIX) 

950МЕХТ 

ЗБОРЋІМТ'АФ СК) з "2" 18 (15) /BCF) :АСЮ 
=A(15) /B(F) 

S70A(15)=0 

SBOIF ACIS) 0 0 AND B$(16)="F" AND 
A7) ОЙ THEN PRINTAS(16) RA C18) ZA 
(17) 18CIE) SASI ACT) 

ЭЗ@1Е ACIS) 00 AND B$C17)-"F" AND 
ACE) OO THEN PRINTAS(17) tR C15) 
/RCIB) 2917) 8 A(152 /8 C162 

1@@@PROCTEMPERATURE 

1010ENDPROC 

102ØDEFPROCDATA(V®, ҚҰ) 

10301F RX-9 AND (B$(3)e"ICE" OR BSCS) 
="WATER" DR BS(3)="STEAM") THEN 
BS(R%)="42 00" :ENDPROC 

1040IF ВХ=14 AND (B$(11)="ICE" OR B$ 
(11) ="WATER" OR B&(11)-"STERM'O 
THEN B$(RX) ="4200" : ENDPROC 

1050U-0 

1958208 Ікеі TO 14 

10701F D$(IX)=V$ THEN B$CRY)-T$CIX) :0=1 

1@BQNEXT 

1090ІҒ U=@ THEN PRINT" Not in memory"? 
INPUT" Туре number in пон. "ТАВ(20) 
BS(RK) 

11@QENDPROC 

111QDEFPROCGETDATA 

1120DIM р%‹14),7%(14), Ва), CCA), 064), 
AS(19), BEC18) 8 C19) 

1130RESTORE 1210 

114QFOR 1%=1 TO 14 

1150RERD D$CIX) 

1160NEXT 

1170FÜR 1х=1 TO 14 

118QRERD T$CIX) 

1192МЕХТ 

1200ENDPROC 

12100АТА LEAD, MERCURY, BRASS; COPPER, 
WOOD, TURPENTINE: PARAFFIN, I RON» 
GLASS, ALUMINIUM, ZINC, METHYLATED 
SPIRITS. BRINE, WATER 

1220DATA 140, 140, 570, 580, 1680, 1800, 
2100, 460, E70, 840, 380, 2400, 5000, 
4200. 2100 

1230DEFPROCFIND 

1240IF K=7 THEN T-B(2)*BC3) :R C15) 
=A(15)-B(1)-BC4) 1F 22: BC) ST 

1250IF K-B THEN T=B(1)+B(2)+B(4) 2AC15) 
=A(15)-B(3) sF22:BCE) ST 

1260ENDPROC continued next week 
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EW FROM INE ® 
GAME LORDS! 


SPECTRUM PROGRAMS COMMODORE 64 


SIX GREAT NEW GAMES | иа: E rnc 
FROM QUICKSILVA... 


— 


John Holis John Holts & Steve Hickman 
6.950 RING OF POWER" 





indescomp Mc Сето & Fred Preston 
COMMODORE 64 48K SPECTRUM WA Lali 58 d CURT aan FACT 
STING 64 £7.95 DRAGONS BANE £6.95 | GRIDRUNNER* 6.950 ULTISYNTH't 14.950 
Author: Anton Hinxman Authors: M. Preston, ^ esso um 
Hive-cave action! 9521 BBC PROGRAMS 
Bertie Bee needs hel D. Moore. 5 
defending the hive. Fight ot A mythical graphic VELNORISLAIR' 06.060 THEGENERATORS? 6.6601 
the Invading swarms, battle adventure in the dark and SD STRATEGY’ 6.950 MINED OUT" 6.950 
the bees and defend your deadly halls of Earthstone | 30 STRATE +9 ir Andrew & lan Rowings 
Queen! Castle. Battle Dragons, SADOM” 6.950 ВЕЕВАЯТ" 14.950 
Vampires, Sphinx, Zombies, | use woscor Dave Mendes , 
COMMODORE 64 Skeletons, Gryphons and AQUAPLANE* 7.950 PROTECTOR 7.950 
BUGABOO (THE FLEA) otherlegendarybeaststo | Jom Holts Andy Green | 
t п the beautiful Princess WIZARD 6.950 
£7.95 | rescue the beautiful ZX-81 PROGRAMS АЯ Buckley 
Author: Indescomp Pauls QS DEFENDA 3950 MUSIC PROCESSOR, yg o 
Itchy action Nick Lambert __ Алау Wiliams 950 
Jump your way out of the 48K SPECTRUM OS ASTEROIDS 3.950 yıc20 PROGRAMS 
caves with Bugaboo the flea FRED £6.95 John Holis 3.950) TORNADO 
but beware of the fearsome Author: Indescomp Ţ QS INVADERS 950 снаятес 
Dragon as you jump around i S SCRA o SKYHAWK 
the exotic vegetation. Pyramids! QSSCRAMBLE 3950 Sree 
Fearless Fred the Intrepid е TRADERt 14.950 


48K SPECTRUM Archaeologist searches the PIXEL 3 
RAYMOND BRIGGS’ creepy catacombs below the ——— 
з torrid tomb о 
2 a leta #6.95 © ‘Tootiecarmoon'for the PA ATARI PROGRAM 
bet an zd based (© treasures amidst т Б MAGIC WINDOW 
pod i tnd WA id Monstrous mummies, 7% M Wakor 8.950 
around episodes of Raymond ghastly ghosts, bats DRAGON 





















Briggs' amazingly successful Эта — 

48K SPECTRUM Moe er 
ANT ATTACK £6.95 «NOW OFFERING ELECTRON 
Author: Sandy White AN EVEN GREATER PROGRAM 


MINED OUT* 6.950 


NEW RELEASES 


4 SUPPLIEDINA 
BOX WITH BOOKLET 


Battle the Ants in the soft 
solid 3D city of Antescher. | RANGE! 


Quicksilva games aro available trom: 

Boots, WH Smihs, J. Menzies, 

Mierodealer, НМУ, Harleys, John | 
Lewis, Computers for Al and 


All games marketed exclusively by Quicksilva Limited. 
« Please send me the games | have licked. 


enclose cheque/P. O. for. 


Send to Quicksilva Mail Order, awa = 

— =s 2 
Wimborne, Dorset ВА21 7РҮ. 

Telephone: (0202) 891744 


Name. — 
Address — 

















WARNING: These programs are sold according to 
QUICKSILVA Ltd's terms of ade and conditions of sale. 
Copies of which are available on request 








ог 


This program, which runs оп the 16K 
Spectrum, calculates the product-moment Қан 
correlation coefficient of a set of data. — 250210 

300-360 


It would be very useful for anyone using 


‘Statistics. Also, it could be quite 


‘studying 
easily converted 10 run on other home 
computers. 


Program notes 


Intialisation. 
Enter data. 
Calculate 
Print coelficont. 








10 REM Correlation Coefficient 
© M.Coombes 1983 
12 PAPER ©: BORDER Ө: CLS : IN 


iS LET sumxx-0: LET sumyuzO: L 
ЕТ susx-e: LET зову =: Pee Sax 
= 


INPUT "How many values of x 
";nx 

36 BEEP .1,1 

35 DIM x (nx): DIM y (nx) 

37 БЕН 

RINPUT DATAN 


4@ PRINT AT 15,0;"Please enter 
of х,еасһ fo 








= 


all the values 

Llowed by ENTER... 
Бе FOR (сі TO nx 
60 INPUT х(! 
65 ВЕЕР .1,1 
67 LET sumxz 
55 UBXX 
70 


Sumxex (t) 
BSUBKX + (х (F342) 
19,0;" 


„в; 


c 
ELI E 337 35-45 






BEEP .4,10 
LET зовасзуивхФта: LET sumb=s 


REM 
RCALCULATE COEFFICIENTS 


NOU А: 
900~ S 
yA 


5+ 
LJ 


210 LET cosí(sumxy-t(sumxesUmy) ^ 
nx) / SOR ((sumxx-(suma/nx)) # (SU 
"= (SUBb/nx)))) 

@ REM 


"PRINT COEFFICIENTS 





305 сіз 

310 PRI AT 9,0;"The product m 
oment correlation, coefficient f 
or your data is:"** 


Б;со 
330 PRINT AT 15,0; INK 6;"Press 
A to enter new data"''"Pfess B 
to exit" 
Sag IL gNKEYS-"a" OR INKEY$="A™ 
358 ІР INKEY$-"b" OR INKEY$ 
THEN STOP 
360 cO TO 340 





Correlation 
by Mike Coombes 
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LLLA Ті program ей work on the napanda Fi = 
Grave Robber machine: It is KA documented within the FS = Den 

ö— — ———— program by Rem statements. A = Leh 
On Vic20 Controis are: D - Right 








18 REM % GRAVE ROBBER Ж 

20 REM * К, DENT 31/12/83 Ж 

38 POKES6,27:PRINTCHR$(B) , CHRS(14) 

49 GOSUPO60:PRINTCHR$(C142) : CLR: Nf-"—-" 

56 РРІНТ"2" :РОКЕЗЄ879, 10: POKE36863. 255 

60 FORR-7702T07723: POKER*30720. 6: POKER, 6: FOKER* 30720462, 6: POKER+462 , 0: NEXT 

70 FORA=7795T07806 :РОКЕЯ+39729, 6: POKER, 8 :РОКЕЯ+286+39728, 6: POKER*286, 0: NEXT 
'24T081423TEP22:POKER*30720, 6: POKER, 0: POKER+30720+21, 6: POKER*21, 0: NEXT 
Эй FORR-7884T072358TEP22: POKER*30720, 6: POKER, 8 :РОКЕР+9+39728, 6: POKER*9, 0: NEXT 
102 PRINT'MNSCORE: 2 НІ: "НІ:А=7932:0=9:9С=1:33=36876:94=53+1:1=53+2 

110 POKEV,8:G0SUB400 

120 POKER*30720,4:POKER, 1 

132 GETAS 

140 IFR$-"R'THEND-1 
150 IFA$=" "THEN! 
168 IFAS="A" THEN! 
170 IFAS="D" THEND: 
180 IFD-1THENR-R-22:POKER*22, 32 

190 IFD=2THENA=R+22:POKER-22, 32 

200 IFD-3THENR-R-i:FOKER*1,32 

210 IFDe4THENR-R*!:POKER-1.32 

220 POKES3,0 

230 IFPEEK(A)=OANDD=1 THENA=A+22 : D=2 : 5085350 

240 IFPEEK(A)=QANDD=2THENA=A-22 ‘ D=1 : 6038358 

250 IFPEEK(R) -ORNDD-3THENR-R*1:De4 : GOSUB3SO 

260 IFPEEK(R)7ORNDD-4THENR-R-1:D23:G0SUBSS0 

270 IFPEEK(R)-3THEN4SO 

280 ТЕРЕЕК(Я>=2ТНЕНРОКЕА +3728, 4: POKER, 1 : GOSUBSTO 

290 IFSCC-ZOQTHENT$- "000004" 

308 1Ғ5С22028Н05С<-420ТЧЕНТ%-"000003” 

310 ІҒЕС2400НН5С<-622ТНЕНТ%-"0008002" 

320 1Ғ5С2608ТНЕНТ%-"900001” 

330 IFTIS=TSTHENPOKEG+39720, 1 :РОКЕС, 3: GOSUB480 

349 6070120 

358 REM Ж REBOUND NOISE Ж 

368 POKES3. 175: RETURN 

379 REM ж SCORING Ж 

380 FORSC-SC-1TOSC*10:POKES3, 179: PRINT"ISBBBBBIS" SC 

388 FORP-1TOS0:NEXAT:POKI ‘NEXT 

408 REM * POSITION GRAVES X 

410 G=77O3+INTCRNDC1)4459)+1 

420 IFPEEK(G)-G0RPEEK(CG) 10m <6)=3ТНЕМ410 

430 POKEG*20720,5:POKEG.2:T1$-"000900" 

448 RETURN 

450 REM * KILLED * 

460 POKER*30720,3:POKER, 4 

470 POKES4.220:FORR-1STORSTEP-1 :POKEV,R:FÜRP-1103098:NENTP,R:POKESA4, 9 :РОКЕУ, 0 
480 POKES6869.240:PRINT^2MEVOU HAVE CRASHED INTO AA GHOST !!!":SC-SC-1 

490 FRINT"MMGCORE -"SC 

266 IFSCOHITHENHISSC:PRINT"XMMOU HAVE THE Н1-500КЕ MINPUT YOUR INITIRLSX":INPUTN 
510 PRINT"XMHI-SCORE ="HI"BY "LEFTS(NS.3) 

520 PRINT" ANOTHER GAME (Y/N) ? = 

530 GETR$:IFR$-"Y"THENSO 
































Open Forum 








540 IFR$-"N"THENSYS18 

550 6070538 

560 REM # INSTRUCTIONS Ж 

578 5-0:Ғ0КЕЗ6873,14:РКІНТ" ЮО НЕН RAVE -ПВВЕРАЖЕ"; 
580 PRINT" OOTY ^. “ЕНТЬЖЕЕКККЕКЕК КЕК" 

590 FRINT"4 100,ТНЕ GRAVE ROBBER UST TRY TO ROB EACH X GRAVE FOR 10 POINTS." 
602 PRINT" aF YOU LEAVE Я GRAVE XUNROBBED TOO LONGA — XDHOST MILL APPEAR IN"; 
610 PRINT" MITS PLACE.” 

620 FORP=1T0200@‘ NEXT: PRINT’ SMS RESS “РТ” TO CONTINUER" 

639 GETR$:IFS-ORNDRS-"R'"THENGGO 

649 IFS=1ANDAS="BI" THENRETURN 

658 IFASO "BI" THENSSO 

660 5=1:РЕІМТ"209 NF YOU HIT THE CHOST  XTHE САМЕ IS OVER." 

678 РРІМТ"Ж Р YOU HIT THE BLUE BLOCKS YOU WILL BOUNCEMBACK THE WAY YOU САМЕ." 
680 FRINT"WI-ONTROLS:-" 





698 PRINT"M FELE 
700 PRINT"X * 27 
719 PRINT"X Fae" 


720 REM Ж DEFINE CHARACTORS Ж 

730 FORA=7 168707207 : READB ‘POKER, B: NEXT 
740 FORR-7424T07431 : POKER, НЕХ 
750 DATAI2Z7: 127) 127,127. 127,127, 127,68 
760 DATH24, 68,24, 126,183, 189,36, 182 
770 DRTR6O, 102,231, 123.231,231,231,255 

















780 DRTR24, 60, 60, 126,219, 255,255,213 

790 DRTR129,66,60,36,36,60, 66,129 БОСО" 

вва 5070622 
апу зе! о! data. The jram is 110-160 Select. 

Median pide ancl PU CA wan Eror rp tea 
On Spectrum —— E mom 
Program notes 4000410 Sort data о 
This program, forthe 16K Spectrum, calcu- 1042 Se, Pii kl 


lates the mean, the median andthe mode of — 35-105 Enter data 





Б REM Mean,Median and Mode 


ae “2 
© M.Coombes 1983 JA 










ле FOR f=0 TO 7: READ a: POKE 
USB, Pet’ fie INK 7: PAPER о: B 'Please selec 
onge PRINT “How, man data itens? Mei dm Leve aO 
ЕЗ IF di ‹2 THEN GO ТО 20 IF INK Ag eTHEN PRINT ET 
angen j EE A 3 Р “THEN PRINT AT 
5 ВЕЕР . о 


40 PRINT ''"Piease enter your 
data...” 


45 FOR іші TO di 
58 PRINT AT 


THEN PRINT AT 
BEEP 0.7,1: GO 


INT 6,0 то” 3000 
FLASH йы pease ё 150 IF INKEY&-"4" THEN PRINT AT 
62 If agan) THEN во TO Sen 164 ba Е €: RUN 
„а араар его i 
FOR tei TO LEN as: IF agit) — — 
@5_PRINT AT 6,0; FLASH 1; 
ERR! NT) Pa; SNR ele Ree 


THEN @ 
73 IF 8622 »"9" OR a$(t)«"O" T 29% 
HEN CO TO 50 Ater data 














— 
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anc ces 
—— Eri 
Er] 
КЕЗ 89 
— ET 
— —— 
Anema 82 
Er 288 
Pus. — 
E Er] 
* 82 
—— 
жш EE] 
Foo m 
reus us 
oe 
8% 
они — HE 
Ei) us 
Er] 
te Er] 
9 ию 
КО Е 
— Er] 
* Er 
EE us 
[rara us 
—— 
[ors ий 
ия um 
* ө% 
TESTE 
ЕТ 
кезеген ss 
85* Е 
Eyre) 8% 
ысый 8% 
Ееее ЕЗ 
— 8% 
pm 8% 
—* 8% 
Tere gs Fr] 
Bata 25 
—— (850 
5* mus 
m ЕЯ 
Кена" 8% 
Eo Eri 
Ve tron 5% 
зое wona) ass 
Жою us 
8% 
oa anaa BE 
— 
КЕЗ 
ore 8% 
— 
* Er 
ret pid 


ONE-STOP SHOPPING BY MAIL AT GUARANTEED DISCOUNT PRICES 


WHY NOT CALL FOR 


MARK | @ £8.95 EACH OR £16 ен. ма 50 
СТД | ШЫМЫ m Б тыы, an 





БАУЕ МОМЕҮ 
БАМЕ ТІМЕ 
83 NEVILLE ROAD, LUTON, BEDS LU3 2JG SAVE EFFORT 
Tel: Luton (0582) (24-hour ACCESS service available) 


— AT LEAST £1 OFF RRP — 




























| 
| 
| 
| 
| 
| 
kahanan un RS 2400 ronner. || 
— — | 
* — 
— —— ыс | 
* See 
E — | 
— EE | 
— =: — = 
ше ET | 
a * А] 
Sa — 
Tasword 2. ‘Space. = | 
E mum 
Е Е X 
— — 4 
* умен” 55 % 
a = 
Ex. Ed 
== | i 
een 1) i 
ET Ed 
——— wi 
им canon 88 Hg | 
E. EC 8: | 
— 
Биш Ж Be | 
EIE ЧЕ | 
ештен Er] Er] 
* Er] па | 
Е E a 
үші E E 
КЕП E se 
—— 
Pa 82 pA | 
еме EH 5% СЕЛ 
БЕ Er] Er] 95 | 
Ни БЕ 5% En 
а сва -Ea 
ieee 85 Sa пута E 
нЕ Ей Е E | 
En ES ұшы 8) 
— — | 
Sun Scruncher. d —f1350 Jungle Matha. £650 | 
— * ag 
К ш (Selon ar m | 
— Eu И 
Bi EE 





i 
it 


БЕЗ 


ii 
i 


iff 
iif 





igna ree fou 
Grammar Tres Verbs. 


НЕН 


МАМҮ 


MORE AVAILABLE — 

































600 PRUSE 100: PRINT AT 5,0;" 
GET] 5 
а 
1000 REM 
SMEANS 
ieie LET tot=@ 
1020 FOR f=i ТО di 
1030 LET tots=tot+i (7) 
3040 NEXT f 
олы LET ans=tot/di: LET a$-"mea 
1060 GO TO 5000 
5000 Ri 
BMEDIANS 
2005 LET a$-"median" 
2007 LET j=di/a 
2010 IP JX INT у THEN GO, то заве 
2020 LET ansz(ilj)*i (j+1)) 72 


Go то 5000 
3990 LET anset (di 72) +212 


$895 FOR 722 19 3i 

3030 FOR 9-1 TO f: IF i (9) =i (f) 
THEN LET ® (92 =m (g9) +1: LET wig) =i 
(f); LET Гізә 

3046 NEXT 9: IF Ғізд THEN LET а ( 
3859 ШЕГІ? 

Sese LET topsd: FOR f=1 TO di: І 
Fom(fi top THEN LET top=f 

3099 NEXT f 





Sess NEXT s 

9102 LET ans=w (top): LET а 
3119 co TO 5000 

4000 REM 


HSORT DATAS 


4010 FOR f=1 TO di 
4020 LET a=f 






жі TO 


di 
TP ita) (=i (Jj) THEN GO TO 40 


$080 LET с>з(/›: LET i (f) sitar: 
LET i (a) =€ 

4690 NEXT f 

4200 RETURN 

S200 REM 


SPRINT OUT ANSWERS 








: PRINT AT 

ur data is: 

a$=STR$ ans 

f=@ TO LEN a$-i; PRINT 
INK 5,f;"—";RT Pf : МЕХ 
5@4@ PRINT AT 6,0; ans 


5050 PRINT "THK Bj "Press any 


key" 

5870 PAUSE © 

5080 GO TO 110 

Зава DATA 0,0,9,255,255,0,0,0 


Median 
by Mike Coombes 














culties lie in the fact that 
although most computers 
speak a dialect of Basic, no one 
brand of home computer is 
compatible with another 
Bearing in mind also that if a 
radio station wishes to remain 
in business, it will not spend 
hours sending excruciating 
noises over the airwaves — not 
even the most hardened com- 
puter addicts can take that 
So, who gets the programs? 
Is it the best selling computers 
only, and there are a few of 
them, or should the BBC only 
send BBC Basic? Would that 
be fair? What is needed is an 
Esperanto, or common lan- 
guage for all computers. 
Regular readers of Popular 
Computing Weekly will have 
seen the recent articles by lan 
Logan regarding Basicode and 
the possibilities of its imple- 
mentation on the Spectrum 
(see PCW 16-22, 23-28 Febru- 
ary). Many of you have written 
in asking what Basicode is and 
can it be used on your compu- 





A common 
language 


'owadays, many radio sta- 

tions are providing compu- 
ter oriented radio programs to 
cater for the millions of people 
who now own home compu- 
ters. Among them are BBC 
Radio Four, BBC Wales and 
several commercial stations. In 
order to use the medium of 
radio to its full extent, the idea 
of transmitting computer prog- 
rams over the air has become 
an exciting reality. 

The technology involved in 
sending audio tones over 
broadcast radio doesn't pose 
any problems — the real diffi- 


ter. Microradio will attempt to 
answer these questions, parti- 
cularly since Basicode was im- 
plemented by a radio station, 


computer Esperanto came 
from a Dutch radio amateur 
called Klaas Robers. After 
much research and hard work, 

Тһе Esperanto that | men- (һе first version of NOS Basi- 
tioned above wasn't very hard code was developed. When 
to find, in fact no-one had to limitations were recognised, 
look any further than the Klaas Robers and Jochem 
Netherlands. The Dutch radio Herrmann came up with what 
service is called NOS and they is now the recognised standard, 
have, for several years, tra correctly known as NOS Ba 
mitted a radio program called code Two. NOS Basicode с 
Hobbyscoop (pronounced пом be read by about 17 dif 
Hobbyscope). rent brands of computers, in- 

This program dealt with — cluding CP/M which makes the 
technology in general and hifi figure even higher. 
and computers in particular. In Next week T shall go into 
fact, the first of the strange — Basicode a little more and tell 
noises to emanate from Hob- — you how you might implement 
byscoop were not computer iton your computer, О 
programs but audio tones to Ray Berry GW6JJN 
help people set up their stereo 
systems. It was a small step for 
them to explore the possibili- 
ties of sending programs for 
computers out over the ether. 
But there was still the problem 
of incompatibility between 
machines. 

The proposal to invent a 
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ra clone... — — 
— 


1984 is already beginning to see Pro ————— Fen racing АЙА 
Clone Ltd as the most sought-after тощий | ФА пов general version of the 

ing LA in | forecaster program tor use wih am 
duplication house in the United жоне cere A ату 


Kingdom. 
WHY? 


* All our customers receive personal service. 

* All material is dealt with in the strictest 
confidence. 

* Our insistence on the use of quality raw 
materials and stringent quality control 

* Extremely fast turn-round, normally within 
seven days. 


] * Very competitive prices. 


leads you step by step through васп 5550 inclusive 
runner's form hen produces the 
probable race placings. 
© Includes facity to aller signific- 
ance ol any/all factors if required. 
£7.95 inclusive 


Easy to use — No records to update 
Both programs le for: 
SPECTRUM 48K, DRAGON 32/64, TANDY COCO 32K 
Available ONLY from. 
RED ROM DATA, 72 LAMBERT ROAD, GRIMSBY, LINCS DN32 ONA 


STATE MACHINE FOR PROMPT DELIVERY 


Steve 
John Bob 
Paul 











We can also supply very high quality blank media 
— any quantity. 






If you would like to discuss your requirements 
further, do not hestitate to contact: 

Justin Banville 

Pro Clone Ltd. 

Whitehill House 

6 Union Street 

Luton, Beds. LU1 ЗАМ | 


Tel: Luton (0582) 459376 


data duplication f ast J out. 










48K SPECTRUM FRED 48K SPECTRUM 




















Author: Indescomp RAYMOND BRIGGS’ 

Action beneath the THE SNOWMAN 
Pyramids! Author: David Shea 
Fearless Fred the An enchanting game based 
Intrepid Archaeologist around episodes of Raymond 
searches the creepy Briggs’ amazingly successful 
catacombs below book. 
the torrid tomb of sse Мы ЧОН n 
Tootiecarmoon lor the The All games marketed exclusively by Quicksliva Limited. 
terrible treasures amidst an Pieces send ma a gaman | have Кокос: 
‘monstrous mummies, snowma —— — 
ghastly ghosts, bats Send io Qucksiva Май Order tm WC 
апа rats! Р д Р.О. Box 6, 





| Wimborne, Dorset BA21 7PY. 


COMMODORE 64 | ——— 
BOOGABOO (THE FLEA) = 


Author: Indescomp 
Itchy action! 

Jump your way out of the 

caves with Bugaboo the flea 

but beware of the fearsome the book bY 

Dragon as you jump around 88 BRIGGS 

the exotic vegetation. RAYMO TE jas pesan WARNING These programs are sold according lo 

T QUICKSILVA Ltd s terms of trade and conditions of sale. 

Capes of when aro avaiable or request 
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Tony Bridge’s Adventure Corner 











Computer movie 


elore we get on to more 

HHOF (you mày remember 
that | ran out of space last week and had to. 
leave the list halfway through), let's have a 
look at some problems people have been 
having with Valhalla. 

I think it would be redundant for me to 
give a detailed description of this program. 
from Legend. | call it "Program" because | 
hesitate to call it "Adventure". This is 
because of a conversation | had recently 
with John Peel — not the saviour of DJ'dom. 
(at least until he allowed himself to be 
dragged down 10 the level of the other 
buffoons on Top of the Pops), but the leader 
of the team that wrote Valhalla 

He prefers to call it "а computer Movie 
and | see no reason to deny him that 
privilege. If you think about it, and if you 
have seen the program, you will probably. 
agree with him. But, this movie is unique, in 
that you can actually affect the course of 
events. | nearly said dictate the course of 
events, but Valhalla will not allow you to do 
this. While playing, or should that be 
participating, | often find myself glancing 
over my shoulder (figuratively, anyway), 
expecting to catch sight of more important 
events going on in Midgard than my puny 
attempts at apotheosis! 

Although the manual says (on page 8), 
that "the six special objects can only be 
discovered in order", many people find that, 
in fact, Felstrong can be found before Ofnir. 
This is a small bug, and is the only instance 
‘of such an occurrence being possible (in 
fact, the bug is limited to the first 15,000 or 
so copies). If this has happened to you, 
then count yourself lucky to have found an 
object out of sequence! 

‘Another problem that many people have 
соте acrossis that the program will crash if 
an object is placed in a chest. Unfortunate- 
ly, the program will only allow six objects 
on-screen at any time. This number in- 
cludes ай those objects on the ground, in 
chests or in cupboards — so be careful 
where you chuck that unwanted sword! If 
you should exceed this limit, good old 
Klepto should rush in and whip the extra 


object, thus keeping the program happy. 
Sometines he is asleep somewhere in 
Valhalla, and this is when the program 
crashes. Should this happen to you, just 
type "Goto 9800" and Enter — you won't 
lose anything! 

Valhalla is one of those Adventures that 
‘seems to generate a lot of discussion and 
controversy, with some people saying that 
itis the best thing that they have seen, while 
others find it boring! If you are looking for a 
puzzle kind of Adventure, with combina- 
tions of words to be worked out, then you 
will be disappointed — there are no secret 
words (a list of all possible combinations is 
included in the excellent manual), and the 
‘objects that have to be found are all in 
chests or cupboards, so there is no mys- 
tery there either. But, visually, the program 
is stunning, and there is plenty to delight 
the combat enthusiast, with lots of on- 
screen battles and punch-ups! There is 
even a resident drunk, in Mary. 

Quite а lot of questions about Valhalla, 
which | will leave until another Corner 
(soon, though, soon...) — until then, if 
anyone would like to tell me of their 
experiences and hints that | can pass on, 
just let me know. 

Commodore 64 owners should nol be 


Jim Coyle, with 55 per cent on his 
Spectrum (see some hints later, if you want 
to get some more, Jim). John Sutcliffe aged 
13 (he didn't have any пер, ., Honest!) 
Simon Jenkins, from Gwent, and also aged 
13. He had a score of 85 per cent, and also 
a Hi-score ol 3700 in Inca Curse. 

Gavin James Welch aged, believed it or 
not, 8% — not quite the youngest (some 
months ago we had an 8-year-old), but still 
an achievement, and in just a couple of 
weeks at that! 

Paul Lauti, aged 32 (and no, Paul, it 
doesn't matter!) after several months ol 
trying. Paul says that he is another satisfied 
Spectrum user — there are several 
thousand of us now! If you are still trying to 
get past the Tank in Espionage Island, 
Paul, | hope that you were helped by my 
clue of a couple of weeks ago 

David Haskins о! Colwyn Bay (65 per 
cent). Patrick Ward (14), of Derby, and 
another Commodore 64 owner (another 
few thousand satisfied owners!), with 
scores of 80 per cent and 82.5 per cent — 
you'll have noticed, іп the past HHOF, 
Patrick, that itis indeed possible to gain 100 
per cent on the Commodore. 

Mike Peach о! Crewkerne, in Somerset, 
with а score of 62.5 per cent, after many 








despondent — Valhalla for the CBM will be 
released this month. As | said when the 
Commodore version of The Hobbit was 
released — you lucky people! 


n without pause 
Hobbit Hall of Fame: 
David Atter and Andrew McNeil of Perth- 
shire, with a score of 75 per cent. Stephen 
Robertson, on his CBM64 — a score of 
97.5 per cent — Stephen noticed a rather 
interesting Hobbitbug, which is new to me 
(if you have come across this one, let me 
know), in which the Red Golden Dragon 
appears in the Elvenking's Dungeon, goes 
into the Wine Cellar, through the Trap Door 
and into the River! Very strange! Stephen 
also found his 30-second romp home with 

the Treasure a bit of an anti-climax. 
David Sneddon of Wishaw in Scotland, 
on his Spectrum. Scores of 52.5 per cent 
and 70 per cent can be increased a lite, 
David, by carrying the Golden Key. 


to the 


months of playing on and off (that's the way 
1 like to tackle Adventures too, Mike). Не 
has scored 756 points in the truly wonder- 
ful Halls of the Things. 

Jim Devlin, of Belfast, with 77.5 per cent 
in two weeks. To get past the cat in 
Smuggler's Cove, Jim, try this: 


AYRO RUYM FUIS STHC 
More HHOF next week Q 








8-14 MARCH 1984 





AVAILABLE IN APRIL — 
TWO NEW RELEASES 


IT'S THE WOOLUF! | 
TUBE WAY ARMY 














From the creators of ‘Halls of the Things; Invasion of the body snatchas; 
‘and many other software 






ssics come these exciting new gomes. 






Games to tox your judgement and puzzle ond frustrate you for months on end. 
h have attracted enthusiastic reviews like 
POPULAR COMPUTING WEEKLY and 


change the Specirum games scene overnight"... SINCLAIR USER. 





Don't forget our other titles, wi 
‘Spectacular, one of the b 
Excellent, dangerously addictive, cou 











HALLS OF THE INVASION OF THE 











THINGS. BODY SNATCHAS. || 
— by: Ned Motersheod,  Wrinen by: Simon Brot Wrinenby: Morin Horsley Writenby Graham Stollord 
Simon Brohel ond nd Ме! Mollersheod 
Marin He г PROGRAMMERS! WRITTEN ANY SOFTWARE THAT COMES UP 
TO OUR STANDARDS? IF SO SEND IT TO US FOR EVALUATION. 
Selected iles available кот paf WE OFFER GENEROUS ROYALTIES | 
D В, р Е 
GronSolod | HALLS OF THE THINGS £7.50 THE DUNGEON MASTER £7.50 
other large department stores and all good major IT'STHEWOOLUF ROMMELS REVENGE | £6.50 


software retailers. Alternatively, send Ihe coupon to:— ГП ed ZEUS 64] £9.95 
7 [ST SOFTWARE 


Ш/А, por i 

1 

1 ADDRESS —— = = 
CRYSTAL COMPUTING, 2 ASHTON WAY, 
EAST HERRINGTON, SUNDERLAND SR3 3RX. 1 - 











TRADE ENQUIRIES WELCOME: Tel: 061-205 6603. | Lenclose cheque/p.o. for 


P &P included. Overseas orders, please odd £1 50 per item. 


CRYSTAL COMPUTING ISTHE TRADING NAME OF СНАМОВЕХ LTO. 








Peek % Poke 






NO 
SUCCESS 


Alan Hill of Wraisland Cres- 
cent, Bishopton, Renfrewshire, 
writes 

As I was reading your 

articles on top ten games, 
1 saw one called Cheguered 
Flag, which I was interested in 
buying. I have tried several 
large stores in Glasgow, with- 
out any success. Could you tell 
me where I might purchase it? 
АД Lam surprised that you 

cannot find it, as it is one 
of Psion’s programs marketed 
by Sinclair. It costs £6.95 and is 
available from Sinclair Re- 
search, Freepost, Camberley, 
Surrey, GUIS 3BR. 













CENTRONICS 
ORNOT? 


J. Masterman of Hemlington, 
Cleveland, writes: 

1 have three data pro- 

ducis 2230 drum prin- 
ters. Ostensibly they appear to 
have a Centronics interface. 
‘This is not, however, the case. 
In point of fact, they have the 
familiar 36-way Amphernol 
plug, though the wiring is com- 
pletely different. 

I have a standard Centronics 
interface on a dot matrix prin- 
ter, and its leads to the pin-outs 
are completely different. So, 
can you tell me when a Centro- 
nics is not a Centronics? 
А Unfortunately the 36- 

way Amphernol has be- 
come closely associated with 
the Centronics standard. 
However, tlie plug itself is just 
that — a plug. The actual 
standard is defined by the 
architecture of the computer, 
the plug just happens to be the 


way it gets to the outside world. 
Tobe a Centronics interface, 
it must have a busy line, 8 data 


lines, Strobe and Acknow- 
ledge, a total of 11 signals, with 
a further eight ground lines in 
between. This must not be 
confused with a Centronics 
‘type’, as this can mean almost 
anything from being a parallel 
interface with completely diffe- 
Tent wiring and signals, to 
being almost a Centronics, but 
devoid of say one signal or 
another. 

1 have been unable to find 
details of the 2230 printer — 
have you a wiring diagram of 
the pin-out? Is it just a case of 
the pins being in different posi 
tions, or are they different 
signals? If they are different 
signals then 1 am afraid that 
you are faced with a difficult 
conversion job. Maybe one of 
our readers has some experi- 
ence with this printer? 


WHAT IS 
CP/M? 


Mr K. L. Roberts of Grantham 
Road, Sleaford, Lincolnshire, 
writes: 
Can you please tell me 
what CP/M actually is? 1 
know that it is used in business, 
is stored on a Disc, and needs a 
28302, but what actually is it? 
Does it replace the ROM? 1 
have seen it mentioned with 
regard to the Spectrum and the 
new Sinclair business compu- 
ter, whenever that appears, Is it 
worth getting if you plan to use 
your computer in business? 
CP/M stands for Control 
Program/Management, 
and you are right, it does come 
on Disc, and needs a Z80 
family processor to work. Now 
that the new Sinclair QL has 
arrived, or at least has been 
launched, it can be seen that it 
will not be able to Run CP/M 
without a 280 board being 
available. 

CP/M isa set of routines that 
replaces some of the ROM 
routines, in fact it acts more 
like a monitor. If, for example, 
the first routine of CP/M was to 
scan the keyboard, then re- 
gardless of the computer an 
instructioin to do routine 1 will 
always be a keyboard scan if 
CPIM is being used as the 
operating system. Without CP/ 
M, then each individual com- 























puter would have the routine at Zu ork, and bow much can 
а different place, so what might 
be the address of a display А а 5 suggest 
routine in one, might be the that you do not wait for a 
address to access discs in computer that is video Disc 
another. compatible. Video disc players. 
Aslongasacomputerprog- аге still few and far between, 
ram uses just CP/M routines not to mention expensive. Any 
then that program becomes Laser Disc recorder is liable to 
machine independent. Howev- Бе even rarer and even more 
er, there are cases where extra expensive. Unless there is а 
machines specific routines are major breakthrough, I do not 
added to software packages; expect to see any readily avail- 
these may be truly machine able commercial hardware for 
specific, or be usable on a using the Discs with computers 
family of computers. It does until at least 1985. Then allow 
mean though that not every another year for such develop- 
CP/M package will run on ments to get into the home, 
every computer that has CP/M The fact is that technology is 
capacity. A second source of just not good enough to make 
confusion is that some CP/M massed use of lasers a reality at 
packages do not allow you to ће moment. 
specify the way your own sys- | Тһе basic theory of Laser 
temissetup. Thusif something discs is that a Laser beam is 
goes wrong you might get, for used to cut minute holes into 
example, an error when adding the disc. These holes are of 
a third disc drive. different depths and reflect 
А real problem if you have not different amounts of light. This 
been able to re-configure the — difference is then read by a 
package to take into account — reader Беат, 
the fact that you do not have Тһе advantages are that the 
three disc drives attached! discs spin at over two hundred 
Many поп-280 computers can revolutions per second, which 
Run CP/M if they have a 280 — makes for very fast access. The 
expansion board. The other track is spiral, like a record 
thing that must be noted is that player. As for storage, well 
just because the same routine is ШК is claimed (1 giga-byte, or 
called, regardless of the com- іп other words, | million К). A 
puter it is Running оп, how double-sided Disc is made by 
much machine actually ex- — bonding two single-sided Discs 
есіне that routine differs from Баск to back 
computer to computer. Compared to other storage 
media, thcy are very hard 
wearing. This is because after a 
VIDEO DISC Disc has been cut, it is coated 
PLAYER with a resistant plastic film for 
FRR We 
Eddy Daley of Redpath Walk, This unfortunately also gives 
London E9, writes: a clue to one of the major 
Our family is saving upto | problems of the discs. They 
buy a Laser Vision Video cannot currently be wiped. 
Disc Player, which We hope Lo пи 
get soon. I would also like to get Chorney of Chantenay 
a computer before September, Drive, Mississauga, Ontario, 
when 1 change schools. Canada, writes to tell me that, 
1 know that Laser Discs can after my answer to B. A. 
Cummins in PCW Vol 2 No 50, 
that Practical Electronics has 
have not seen any advertise- been carrying a series of arti- 
‘ments. Can you suggest а home cles on using the Vic's expan- 
computer that I could use with sion port to control external 
Laser Discs? Also, how do the й 


























































h everyone 
for granted? Whatever your problem Peek it to lan 
Beardsmore and every week he will Poke back as 
many answers as he can. The address is Peek & 
Poke, PCW, 12-13 Little Newport Street, | 
London WC2R3LD. — 
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Build a robot 


DIY Robotics and Sensors 
with the BBC computer 


by John Billingsley 





SOPHISTICATED GAMES FOR VIC 20 


CRICKET Realistic game of skill and luck with 
correctly interpreted. 


vic 
1 save 
Needs 16K expansion. £5.99° 


fixtures, full 


POOLS? 


SPECTADRAW 2 — THE MOST POPULAR 
POOLS PREDICTION PROGRAM OF 1983 
NOW EVEN BETTER VALUE ІМ 19841111 


Supplied with a database tape containing data on over 8,000 
matches since 1980. 

Database is updated each week by user. 

Mach and 


tedious typing 
Program is menu driven for simplicity of use. 
Errors can easily be corrected — the program even checks 
your entries! 

instruction manual designed to make the 
program easy to understand. 


to 
Will also forecast the least likely draws for those who prefer to 
bet on fixed odds. 


from the screeni! 


SPECTADRAW 2, 8,000 MATCH DATABASE, SPECTASORT 
AND INSTRUCTION MANUAL. THE COMPLETE POOLS PRE- 
DICTION PACKAGE FOR THE 48K SPECTRUM — NOW 
THE UNBEATABLE PRICE OF £9.95 INCLUSIVE. (Cheques/ 
POs payable to B. S. McAliey) 


SPECTADRAW, 1 COWLEAZE, CHINNOR, OXFORD 0X9 47D 


SPECTRUM COMPILER 


For both 16K and 48K 


Almost any BASIC program can be speeded up, by a factor of upto 
Several hundred times. It will produce machine code which can be 


Special INPUT statement and normal INPUT statement 
Fil the screen with current attributes, and many more, too many 


1 mention. 
All this for only £7.99 


SIEGE 


Sorry 16K users, this game is for the 48K Spectrum only, since it 
uses over 15K of machine code. You are a top British agent and 
have been sent on a retraining course. As part о! your raining, you 
are sent to a large country mansion, where all your skills are. 
needed to break up а seige. The terrorists can use secret pass- 


realistic trajec- 
tory, instead of laser bolts, etc. 

The game also leatures a PRACTICE MODE where the terror- 
ists bullets do not kill you, a DEMO MODE where the computer 
controls the agent, and a REDEFINE GAME facility which allows 
you to change the game to suit YOU. Eg, changing the keys used 
in the game or changing the stock of ammo. allowed, etc. 


This game is available now at £5.50 inclusive. 
Send cheque/PO to: 


Wye Valley Software 


PARTON HOUSE, KINNERSLEY, HERTFORDSHIRE НЕЗ GNX 














Semi-display — £5 per single cc 
Lineage — 20p per word 


GUARANTEE WIN easy 1o use horse 
produton. Money baci 1 eats! BBC SOFTWARE 
LIBRARY 


[GAMES SOFTWARE] Kewan Ried, Er, pedum 
ewan Red, En, Spec улу buy tapes when you can 
a er а 


foe £5. Tapas £1 









сам 64 SOFTWARE. On disk, Wit- 
ness, Deadline, PianeitallInfidel, each 4 + 250 рар Catlgoug growing 
£20. Jumpman, Temple Apshai, Murder a diis: E — 

by Dozen each £15. On cassette Mid- — 
way Campaign £10. Firefighter, Adven- % Rare Lina, Norton 







ure Quest, Colossal Adventure, each 





NCHSOFTWARE presents Fruit SOFTOPTION. The Spectrum sofware 
Machine (Spectrum 48K) M/code swopshop, swop your cassettes for just 
faction wih all the “Pub” machine x : £1.00, SAE for details, Softopton, 8 
features. Nudge up and down, holds, Wire гоо, Ashton, Preston, Lancs, 
gambles, өк. to: 
Pesenan, 19 Wedus Two Mie COMMODORE &4 stare шому 
| | Two weeks hire £i. Annual mom- 
bership £5. Stamp lor ist. Les Wilson 
(CC), 100 Blenheim Walk, Corby, 
Northants 
ORIC SOFTWARE LIBRARY. Two 
weeks hire £1. Annual membership £5 
Stamp for is. Les Wilson (OC), 100 
Blenheim Walk, Corby, Northants 









— ara EOT 
mawanan | —— 
01:954 7177, ог 01-906 0446. СД тақ |, CBM 
SPECTRUM 16/48K, “f p = к owners only. BOp. Axe 
er Mae] DC EE Ca 
duke. — 
‘Stil only £3.50. |. Brooks, 17 Malvern, SPECTRUM SOFTWARE LIBRARY. 
—— 






Southend, Essex. 
Coleman Street, £5. Stamp for lists to Hire-Soft, 113 
WHY PAY SHOP PRICES ACE SOFTWARE CLUB. Swap jou 
FOR SOFTWARE? Spectrum solare tar £1 а swa. Hos 
Lending titles for electron, BBC membership. SAE for details to; 'Pop- 
(CBM 64, VIC 20, ORIC, lars, Foundry Comer, Attleborough, 
DRAGON 32/64, 


Монок. 
МЕМОТЕСН, 281, 


ZX POWER PACKS, 0.7A and 12A. 
‘Use in parallel for stabilized voltage, 
£12.50 inc. P&P. Phone Bristol 
423195, 










‘SPECTRUM, 
Sond large S.A.E. for 
‘comprehensive list to: 
ANNE SINCLAIR LTD, 
6 MAIN AVENUE, 
MOOR PARK, MIDOX 











EGTRON ә COMMODORE 64 soc 
torch tos 98 tus, Ful lengo * RESEARCH CARRIED OUT rio ө 
fab, makeh commenta, nues ec Beet hone computor lor you wa or 
and oy О Spencer 290 Law. ec, | | Sotano 1 Parkar and boon, Computer 

consultants, 92 Royal Crescent, South. 







range Avenue, Bilingham, Cleveland. Ruislip, Middx. 




























ADVERTISING Here’s my classified ad. 
RATES: (Please write your copy in capital letters on the lines below.) 














Line by line: 20р per word, 
minimum 20 words. 

‘Semi-display: £5 per single col 
umn centemetre, minimum length 
2 cm. (Please supply AW as 
PMT. Or supply rough setting 


tions: All copy for Classi- 
‘section must be pre-paid. 

and postal orders shoul 
at least two weeks before 
Publication 











| | 
— — 


| | Please continue on а separate sheet of 


... words, at per word so lowe you £ ....... 
к-сі 





1 make this ... 








| 


Е 





T 


I you; wish 10 diecuse your ad, Please cut out and send this form to: Classified Department, Popular Computing Weekly, 
PLEASE RING Diane Davis 01- 12-13 Little Newport Street, London WC2R 3LD. 
[esee SRS шшш шшшшшшшшшшшшшшш 


ғ 
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SPECTRUM SPEEDYLOAD. Halve 
your waiting time! This short program 
Jats you savevioad at 3,000 baud. Easy 
to use with any tape command, cassette 
(48k) £3.95. Noss Micro Systems, 100 
Drakies Avenue, Inverness. 


"MICRO-PRINT 85" 
An outstanding SPECTRUM uty — lets 
майкі from SIX type-sizes in your 
c or cade software. You choose — 
eter 85 charactars-pe-ine, 
ог 64 ашуре, 
or 67 charactars-per-ina, 
or 42 character 
Or 36 charcters-ger-ine, 
ЕЯ 
The их pitches are consanty male onto 
all ZA screen Ines. print und а 1-24 lng 
‘COPY included, al rom Just 1100 bytes ot 
magic 280 machine-codel Get your 18/48K 
asset plus Demo lor only 15.00 from 
MYRMIDON SOFTWARE 
'KT20 ТШ 


SPECMON 


oko 


The best monitor 
program available 
or your Spectrum. 
Only available from 
Tomorrow Software 
231/233, Denman St. 
Radford, Nottingham. 
Price £9.95 inclusive 





SPECMON 


Lis sb dp 






YOUR Si 
PROGRAI 
























makaa winning, daenda a i 
eth Kapa makan ow ы 
ЕНЕ TETEH 
— — 








— — 

rta 
XM SOFTWARE. Fast load test and 
‘alignment tape progmerge. 2ХТК 
Meuder, Chess, the last one, ZXD8 
Quicksave 16K and 64K GULP2 £1.80 
each incl P&P. Phone Bristol 423195. 
IDEAL MOTHERS’ DAY GIFT! Shop- 
ping list program for ZX81/Spectrum 
Tetek win printer. Only £3 95 rom SO 
Systems (PW), PO Box 24 Hitchin, 
Hors. SAE Мі catalogue. 


TARDIS COMPUTING 





SPECTRUM CURRAH speech only 
£20, Also softwar 





£1.50 each. Тө: Corby 66808 after 











PRICING 
BUILDING WORKS 
INPUT — current price labour, plant 
‘and materials. OUTPUT — net unit 
ales, material costs, labour/piant 
Costs, constants. 48K Spectrum 
Only. SAE for details, Spectrum 
Pricing, 22 Westwood Drive, 
Bourne, Lincs, PEIO ЭОН. 
|I 


SELL SOFTWARE 
Od 
We wani agents ——“ 


— Cubs. ee 
WA ofr 20% commisit om тон ot oor 


Tet 0445745838 or wet o 
NENSOFT, 17 BROAD STREET 
BARAT, SOUTH WALES 


MAKE MONEY! 


LEARN TO PROGRAM your Spectrum 
at home in comfort under expert gul- 
dance, Send SAE for details or £10 for 
the first six. Weeks tuition to “Spectrum 
Programming’, The Oid Toll House, 
Seleh, King's Lynn, Norfolk, PE33 08D. 


DISCOUNT SOFTWARE 
FOR ALL MICRO'S 


PHONE FOR FREE LIST:- 
01-646-1601 


COMPUTERISED NEWS System. 
Newsagents weekly accounts lox Sinc- 
lair Spectrum, £19.95. SAE for details. 

















LANCASHIRE 
MEROS 


ACORN/BBC, SINCLAIR, COMMODORE, 
бак, MEMOTECH, DRAGON + LYNX PEN 


SPECTRUM48K @ £124.99 
МЕМОТЕСН 500 @ £249.99 
МЕМОТЕСН 512 @ £289.99 
VIC20PACK @@@ £138.99 
COMMODORE 64 @ £199.99 
EPSONHX-20 @@ £401.75 
EXCESS НР-85 
STOCK AT HALF PRICE 
Add £5 P&P. Price includes VAT 
(Access and Barclaycard welcome). 











PENNINE COMPUTER CENTRE 
WE HAVE NOW MOVED TO: 
30 BURNLEY ROAD, 








puler Services (Dept СА), 2 Haze 
wood, Windmill Hil, Brixham, Devon. 
Tel: 080 45-55532 















Trma 


WARP CEM 64 


SAE. for lists. 


DISK DRIVE FOR BBC MICRO £95 
Lite numberof ex equpment bara dees 
‘wt waranty ornatur ad two Fuh ka at 
TS nduding УАТ Cabe Wi E17, Сите, 
— tB. Brand-new drive compiten 
ane vio avaa 


Tore Lynda, Aylesbury (0296) амды. 
ttu. Бин ete fe fer i, 
mer 











catalogue. 
'ABSOFT Time Warp for the 48K Spectrum and now the 


‘Only £6.95 including рар (Cheques payable to ‘Cabsolt). 
Memotech version available now, PT.1 £6.95. 

JAYTRONICS SPECTEL enables your 48K Spectrum to store 500 names 
plus tel. numbers for instant recall. Software only £9.95. 
Hardware — £29.95 gives auto-dial plus re-dal (simple connection 
requires GPO approval). Cheques to 'JAYTRONICS- 

BAZ'S BARGAIN BASEMENT Spec. radio/amps £8.95 plus £1 pêp. ВВС 
spares plus computer cables & leads for various makes ol computers, 


MONITOR 12in green screen Sanyo 
DM2112 composite input, used twice, 
* in box. £75 опо, Phone Wakefield 
0924 270584. Would deliver reason- 
‘able distance. 


SWAP BINATONE 40CH, hand held 
aweh for u Speech, FOS keyboard, 
digitizer or other Spectrum Add on, ог 
‘sal, £35 опо, Chris 01-979 5047. 















—— 





POPULAR COMPUTING WEEKLY 























1, 


DRAGON USER 
To make the most of your Dragon you 
need Dragon User — tha independent 
‘magazine for Dragon owners. То make 
sure thal you receive а copy of Dragon 
Uter regula subscribe deci to us. A 
years subscrpton costs £10 for 12 
ies (oversen rates avakable on appi- 
aon) Send а cheque or postal order 
made payable to Dragon user and 
"comparsa by your name and adress, 
to Dragon User, Subscription Depart- 
ent, Озе House, Parrymount Road, 
Haywards Most, Sussax RH16 ЗОН. 


BOOKS 


HOW TO MAKE MONEY WITH YOUR 
MICRO Capitalise on your investment 
in your computer. These two informa- 
tive manuals unlock the money-making 
potential of your microcomputer. Uso 
these straightforward, businesslike 
books to determine what your needs aro 
to build a profitable business — tull- or 
part-time, The two Volumes — Your 
Fortune in the Microcomputer Business 

are written by n successful computer 
entrepreneur and are big sellers in the 
USA. Take the іпігіме. Order your 
copies now. Send £31.05 by cheque or. 
your Access or Visa card number to 
New Era Press, Lamboume Wood- 
lands, Newbury, Bora 


[ ACCESSORIES | 


COMPUTER CASSETTES 
C-10 — £3.60 FOR 10 
C-15 — £3.80 FOR 10 
С.20 — £3.90 FOR 10 
Post & Packaging — 90p ON 














10. 
Dobermann Securities, 
2 Market Street, 
Hednestord. 


‘SPECTRUM OWNERS.Koop dust out. 
Protect that circuit board. connector. 
Сір on the new moulded plastic ZX 
Protector. Covers the circuit board 
‘connector only, Send £2.95 to Seward 
‘Supplies, Thurdon Cross, Kilkhampton, 

for further 





adapt 


SPECTRUMZXS! MATHEMATICAL 
programs — simultaneous linear equa- 
lions, non-inear equations, integration, 
differential equations, derivative 
£385 each or SAE. for detailed cata- 
logue. 28 Bingham Road, Sherwood, 
Nottingham. 








FOR THE SMALL BUSINESSMAN ten 
useful Spectrum Programs including 
costing, pricing, invoicing, labeling etc 
оп cassetta £4 95. Tel: 021 351 2370. 


‘SPECTRUM BIOLOGY, 48K, 2 tapes, 
4 programs, O/CSE, complete study? 
revision course. TEACH and TEST 
modes, graphics and sound. Full in- 
structions. £8. Blakelow Sotware, 242 
Newcastle Road, Nantwich, Cheshire 
CWS TET. 


WANTED QUALITY GAMES 
and му programs for any Micro. Al 
programs considered except 281 
Instant cash plus royalties. On ali 
programs accepted with a view to 
istibution in UK, USA and Europe. 





minutes trom 41р per cassette, in- 

duding VAT and library case. Те! 

MG. Copies, Bumtwood 75375 
(24 hours) 
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EDUCATIONAL 
SOFTWARE 


TEACHERS AND STUDENTS OF FRENCH! 
Programme of 15 FRENCH 
CROSSWORDS (Spectrum 46K 
and 2Х81 16K — state which) 
6.95. Suitable Form 3 to O-level 
Аво хте о teach TIME in 
French. ог Spanish (state 
























BOOK NOW IN STOCK £5.95 
‘AQUARIUS AND HOW TO GET THE MOST 


MAIL ORDER ONLY 


SAE FOR FURTHER DETAILS 













ENIGMA (SOFTWARE) LTO require 
parttime and freelance games and 
utiy programmers (al machines) 
‘Lump sum andor royalties negotiable 
Contact us at 
208 Aigburth Road, 
117 ӨРЕ 
Tek 051-727 8050 


BBC MICRO 0/5 1.2 exchange 
Memotech MTXS12 plus £45 software 
or sell. Tel: Andover (0264) 54038. 
COLOUR GENIE sofware wanted. 
Good royalties paid for original prog- 
rams. Apex Sofware (PCW), Hastings 
Road, St Leonards-on-Sea, TN38 BEA. 
Hastings 53283. 


Computer Swap 
01-437 4343 


or sella 
Ring 01-437 4343 and give 
us the detalis. 


Dragons for sale 


DRAGON 32 and joystick, light pen, 
£60 worth of the best software, books, 
dust cover, etc. Value is £280, Sell lor 
only £120 ono. Tel: Reigate 47438 


evenings 
DRAGON 32 FOR SALE. Two joys- 
ticks, £150 software (Microdeal, Dragon 
Ома, otc). One cartridge, cassete 
recorder, alleads, all Dragon user 
‘mags, worth £350. Sell for £190. Tal 
0444 452451 

DRAGON 32 FOR SALE. Excelent 
conditon with joysticks, ight pen and 
Tine games, Dragon Trek, Frogger, 
Donkey King, eic. Bargain! £180 опо 
(worth £330). Phone 01-485 6486 even- 
ings 


Commodores for sale 


МС 20 BOXED. As new, plus C2N and 





books plus software, many sell separ- 
ately, £115 ono. Contact Kenn Green. 
Tel: Chertsey (09328) 65031 
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УС 20 plus cassette, Introduction to 
Basic, two adventure games. 5 games. 
£150. Tel: 01-806 0777 evenings. 

MIC 20 plus cassette and joystick and 
lots of sw. Under a year old. £100. Tet. 
Hemel Hampstead (0443) 51372) 

VIC 20 + 18K. C2N, and joystick, books 
and software, £125. Abingdon 848548 


after брт 
FOR SALE OR SWAP large range of 
Vic 20 software including ай 5 Scott and. 
Maning adventures. Ring Andy on Ot- 
841 0675 after Spm. 


‘SWAP TASCO 100 mag telescope, tor 
16k swichboard Ram for VIC 20. Tel: 
01-855 6228. 

WANTED, Dragon microtail inc: Docu- 
 mentations. Tel: 09326 7355, ext 4058, 
daytime. 


SWAP SPECTRUM 48k, real 


sell for £250.35 Nicholas Court Thorp- 
lands, Northampton, МАЗ ТҮР. 


WANTED, BBC Micro plus accessor- 
les. Tel: 0494 713703. 


For list write to P. Lewis, 32 The Firs 
Mold, Clwyd, N. Wales, or phone 0352. 
59884. 


SWAP Everest Ascent adventure pack 
1, for other CBM 64 games. Tel: 0782 
837617. 

WANTED, ADDON keyboard for Spec- 
irum. wil swap for cordless phone, very 
good range, outodial paging etc, cost 
‘around £100. Tel; 0472 602445. 


ADVENTURE 


HELPLINE 
=== 
Micro: Spectrum 48K 
Adventure: Espionage Island 
Problem: Can't get past she tank 
and can't climb the ledge. 
Name: Mr Alan Bennett 
Address: 21 Wimpole Street, Liver- 
pool 7 L7 2QP. 

Micro: Commodore 64 
Adventure: Heroes of Khan 
Problem: I can't seem to get past the 
bear, which is the swamp lizard? 
Name: Jason Dore 

Address: 3 Park Drive, Wickford, 
Essex 





Micro: Sinclair Spectrum 48K 
Adventure: (1) Ship of Doom, (2) 
The Hobbit 

Problem: How do I insert magnetic 
key into keyhole, (2) How do 1 stop 
genting recaptured having been car- 
ried throuth the Goblin's Dungeon 
window by Thorin? 

Name: John Hedges 

Address: Flat 5, 55 Oxford Road, 
Litlemore, Oxford OX4 «ОЮ. 
Micro: Lynx 48K 

Adventure: Dungeon Adventure. 
Problem: How to stop the Black 
Sphere from swallowing me, also 
what are the pedestals for? 
Name: J. Payne 

‘Address: 81 Derby Street, Chadder- 
ton, Oldham, Greater Manchester, 
019 7НЈ. 061 633 7988. 








Computer Swap entries are li- 
mited to 30 words. Either fill in 
the accompanying form and send 
10 Computer Swap. Popular 
Computing Weekly, 12-13 Little 
Newport Street, London МСЖ 
ALD or telephone 01-437 4343, 


All software offered through com: 
puter swap must be in original 
condition and for private sale 
only, 





Warning: It is illegal to advertise 
pirated software 





COMPUTER SWAP 


COMPUTER SWAP 


Please write your copy in capital letters on the lines below. 





T 












































MICRON AUDIO LTD 


Your microcomputer stockist for 
South Yorkshire and North Derbyshire 


COMMODORE 64, VIC20, ORIC, 
DRAGON, ZX81 and SPECTRUM 


APPOINTED DEALERS FOR 


ZX80/ZX81 


and 


Spectrum 


air 


on 
Saturday 
24th March 


MEMOTECH MTX SERIES 


We stock a large range of software, books and 
accessories for most of the above machines 


DEMONSTRATIONS and ADVICE given with plea- 
‘sure or try our efficient mail order service. Send SAE 
for list. (Please state micro) 


COME AND SEE US AT: 
172 Baslow Road, Totley, Sheffield $17 4DR 
Telephone: 360295 


WANTED: MEMOTECH MTX PROGRAMS. 
МЕ WILL BUY YOUR COPYRIGHT OR PAY TOP ROYALTIES 


PUDSEY CIVIC CENTRE 


DAWSONS CORNER, STANNINGLEY 
NR LEEDS 
(midway between Leeds and Bradford) 


Admission: Adults 75p, Children 50p 
10am til Spm 


HARDWARE, SOFTWARE, BOOKS AND 
MAGAZINE — EVERYTHING FOR ZX USERS 


For tables contact Mike Donnachie 0532-552854 
after 4pm 


NEXT FAIR BOLTON SPORTS CENTRE, MAY 12th 
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& commodore 


FROM THE SAME FACTORY AS THE C2N-THE 

DOSHISHA 64/VIC 20 DATA RECORDER 

(no interface required)... £29.95 

64 TAPE TO DISK TRANSFER UTILITY..... £9.95 

COMMODORE 64 Inc CASSETTE DECK £229.95 
All prices inc. РАР 


EVESHAM MICRO CENTRE 


LAGLE 


25 BRAMBLE AVENUE. BEAN, DARTFORD, KENT DA2 88Р 

















JARE PURCHASED FROM EAGLE 
AL aa DS POSTAGE AND PACKING 
AND ARE CHEAPER THAN RECOMMENDED RETAIL PRICES 





THE TYPIST 
us тия ot тта A Зил! vo uc 
che deri em 
DE T E er 


delete any charactor wil fle or retrieve data from mass storage 
medium suppresses word wrapround automatically, plus much more. 
mion £9.95. 


Tape version £6.95. Delta disc ver | =; 
Plus Pontoon. Can you beat the dragon? Full colour graphics, both SPECIAL OFFER 
Fanda on creen Recognises pontoons fve card ck, wih automatic BOTH TAPES ONLY £7.99 
— Din to Din or Din to Jack — £1.75 
And How based on tha popular TV game, an you prod th net E — 
Pontoon and Ном are on tape and cost #438 ooch MERCURY HOU: 
Our prices include post and packing and VAT PO BOX 157, MANCHESTER M60 1PP 


SOUTH MOLTON COMPUTERS қық ы doi lar tee m 


DOOTSON HOUSE, SOUTH MOLTON, NORTH DEVON, EX36 4EJ 
IE HISOFT PASCAL ШЕ 
PEVPAC 


Quality ZX SPECTRUM' Software 
HISOFT PASCAL 4T. 


1 naven) seen any other compiler Mat could match Нез Pascal”... Using the 
7 

















"a not a Тау Pascal а vitai NA implementation ol the language wowing te | 
—* пуно атат ишкер © ecu pend Cua t hai бі 
‘mache code wah a O page manual 


HISOFT DEVPAC 3 





— of your mactine-code program, 
EVEN IN ROMI Open up te secrets of kwa level programming wih DEVPAG 3. 
шн ши ше тш ше тш шш тш шш ма — 


Оп he Commodore 64 015695 Mach Pesca «т (2x SPECTRUM) £25 
— тозе роузою a гт e) £35 phus VAT 
reet, London WOR AD. Maen DEVPRC 3 EX SPECTRUM EM mekah 
7. ев 
O; phone your order ough on Access Mastercard 01-4374343 | | |, Lene нула —— 


| Nome - Td Conic poche sowing is ad cas — 
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New Releases 





— — 
EAT'EM UP 


After months of delay Hurg is 
available. This is games de- 
signer in rouphly the same 
general area as Quicksilva's 
Games Designer, but with a 
number of significant features 
of its own. 

Like Games Designer you 
use a series of menu choices to 
design a game to your own 
specifications — choosing 
shapes and colours and plan- 
ning movement. A full review 
will have to wait until a later 
date but obviously a quick 
comparison with Games Desig- 
ner is a sensible thing to 
attempt, 

In terms of range of options I 
think Hurg probably gives you 
more. If GD basically allowed 
you variations on the theme of 
‘shoot em up’ Hurg allows you 
variations on ‘eat “em up’, ie, 
Pacman, maze type games. 
The graphic movement looks 
not quite as smooth on a first 
impression, but is still more 
impressive than a good many 
Spectrum. games currently 
being marketed 

Probably not a competitor 
with GD, rather a comple- 
ment, which is good news for 
both Melbourne House and 
Spectrum owners. 














Program Hurg 
Price £14.95 
Місто — Specirum 48K 


Supplier Melbourne House 
Castle Yard House 
Castle Yard 
Richmond 


——— — 
LIGHT WORK 


Killer Watt is the latest prog- 
ram from Alligata software — 
a company building a fair repu- 
tation for Commodore soft- 
ware. 

Itis an arcade game in which 
a player has to find 12 light 
bulbs in an underground 
cavern, navigating his way 
through various rocky out- 
crops. 

Baddies take the form of 
crazed bombers, flying fish, and 
birds, the last two being far 
more vicious than they sound. 
Assuming you survive these 
conventional terrors you have 
to face ап unconventional 
magical gateway, destruction 


‘of which leads you to the nex 
level. 

It’s all action packed stuff 
with good graphics and sound, 
effects but then with the facili- 
ties on the Commodore 64 
you'd hardly expect anything 
else, would you? 


Program Killer Watt 
Price £7.95 

Micro Commodore 64 
Supplier — Alligata Software 


178 West Street 
Sheffield 51 ЧЕТ 


[oS 
KILLER BIRDS 


Thunderhawk is the best ver- 
sion I've seen yet of Phoenix, 
оп the Spectrum. The problem 
with previous versions of this 
classic arcade game is that they 
didn't manage to properly 
emulate the bizarre flapping 
and swooping motions of the 
killer birds. 

Thunderhawk uses sprite 
type movement and pixel 
graphics, ie, movement pixel 
by pixel rather than block by 
block, to create a truly impress- 
ive game Phoenix fans 
should love 

My only quibble is that your 
ultra powerful spaceship with 
which you are blasting away at 
the birds, looks rather large 
and clumsy — hardly the sort of 
sleek battlecruiser we macho 
arcade types have come to 








expect. 
Program Thunderhawk 
Price — £5.05 
Micro Spectrum 


Supplier Lyversoft 
66 Lime Street 
Liverpool LI, ШМ 











Pick of 
the week 


PeopleVoccasionally complain 
that we don't mention Atas 
products often enough in new 
releases — there's а simple 
reason for this, we aren't sent. 
any. In tum that's probably 
because there are few indepen- 
dent Atari suppliers. 

However | have been sent 
Warlock which — in terms of 
number of stages and screens at 
least must be the arcade game 
10 end all arcade games. 

It comes on disc or cassette, 
the latter being loaded in four 
parts — a side of each of two 
cassettes for each stage. Epic is 
hardly the word. 

The plot basically requires. 
you to shoot wave after wave of 
aliens each with their own 
characteristics and vulnerabili- 
ties. You are not able to load 
later stage cassette sides with- 
out mastering the first level. By 
Atari standards and given the 

















WAREPIC 





vast amount of program, it's 
cheap at £14.95. 


Program Warlock 
Price 414.95 
Micro Atari (32K) 


Supplier Calisto Software 
119 Bright Street 
Birmingham Bl IBE 








— — 
COMPLETE 


One of the most thorough and 
indeed cheapest assembler 
packages for the Dragon 32 
I've yet seen is Ace Trace which 
includes not only a monitor, 
assembler, dis-assembler, but 
also an editor and а trace 
program. 

The program is written in 
relocatable code and so can be 
located in a large number of 
positions, The trace will work 
on both Rom and Ram. 

The assembler and dis- 
assembler support 6809 mne- 
monics and the code will also 
be displayed. The trace prog- 
ram shows the effect of your 
program on the Dragon regis- 
ters. 

The program comes with a 
manual that is no worse and 
slightly better than the aver- 
age, although it doesn't profess 
to teach you machine code. 








Program Ace Trace 
Prie | £14.95 

Micro | Dragon 32 
Supplier М H Emerson 


61 Kingswood Road 
Shortlands 

Bromley 

Kent BR2 ONL 


Ea 
GARDEN GRUB 


Well, I suppose there aren't all 
that many versions of Snake for 
the Dragon 32, even though 
there are dozens for the Spec- 
trum. 

Willy's Revenge is what 
we're discussing here and to be 
fair to it, there are some fea- 
tures of the game that make it 
good by Dragon standards. For 
One thing, it is written in 
machine code — consequently 
it is fast and furious. There is 
a range of differently scoring 
objects in the garden for your 
snake to eat (all right, caterpil- 
lar) so some degree of tactical 
play comes into it 

Other than that the game 
involves moving an ever- 
growing caterpillar around a 
garden — you simply try to 
survive as long as possible 
without bumping into anything 
or doubling back on yourself. 
Another point worth making 
— the game retails for £7.95 
which is about average for 
Dragon software, although all 
the Spectrum versions of the 
game retail for £6 or less. 
Someone should tell Dragon 
software houses they are 
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charging too much. 
Program Willy's Revenge 
Price — £795 
Micro Dragon32 
Supplier Abacus Software 
21 Union Street 
Ramsbottom 
Nr Bury 
Lanes 







RELEVANT 


Optics is another BBC Educa- 
tional program but it's more 
thorough and potentially more 
useful than most. In over 86K 
of actual program — loaded in 
several parts obviously — 
covers more or less every re- 
levant point about the subject 
for ‘O’ level. 

The course is divided into 16 
sections and BBC graphics are 
used to excellent effect in co- 
pious illustrations and ray dia- 
grams. The program is largely 
undocumented and is also 
obtainable on disc for £12.99. 


Program Optics 
Price. £9.99 
Micro BBC B 


Supplier Compusoft 
32 Watchyard Lane, 
Formby 
Liverpool 
137 3IU 


— — 
FOULTACTICS 


Chariot Race is an arcade game 

| | that manages to ring a few 

original changes on an old 

theme, ie, racing around a 
track. 

In place of the usual racing 
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cars we have quite a fair 
graphical representation of 
chariots pulled by a team of 
our horses. Two players can 
compete against each other 
and the computer, which can 
control up to five chariots of its 
‘own. In the beginning these are 
slow and well behaved but as 
the game progresses the tactics. 
get nastier and nastier. 

Cowards are not tolerated by 
the crowd who vill lob fireballs 
at any chariot going too slowly 
around the course. The main 
way to score in the game is to 
push opponents chariots into 
the walls. 

It's all machine code and is 
one of the best original games 
Гуе seen on the Vic for ages. 
Charlton Heston eat your heart 
out! 

Program Chariot Race 

Price £6.95 

Mikro Vic 20 

Supplier Micro-Antics 
1.шеһоте 
Hawthome Lane 
Codsall 
Staffs 





BASIC TAPE 


One of the big problems with 
the Commodore 64 is its rotten 
Basic which doesn't allow you 
to use even half its graphics and 
sound possibilities without 
dozens of Pokes 

The solution in the past has 
been to buy Simon's Basic — a 
utility that gives you ай the 
commands you should have 
had in the first place, but it's 
expensive — £40 or more. 

Duckworth may provide a 
useful compromise, Из Ex- 
tended Basic comes on a tape 
— less convenient than a car- 
tridge, but only £18.50. Other 
than that it seems to offer much 





the same commands. 
As you might expect, nearly 

all the commands are designed 

to make the graphics easier to 

use, particularly sprites. These 

are now simple to design using 

a Shape command and Smove 

to draw and move them. 
Being in machine code the 

program takes up none of the 

available memory for Basic 

programming. There is a 

manual with the program that 

outlines the basic commands 

although they are no more 

difficult to use than conven- 

tional Basic. 

Program Extended Basic 

Price £18.50 

Commodore 64 

Duckworth! Bug 

Software 

The Old Piano 

Factory 

43 Gloucester 

Crescent 

London NWI 7DY 


— 
GERMAN FUN 


German is Fun is the latest in 
CDS Micro Systems’ series of 
foreign language tutorial prog- 
rams. If you accept that it will 
not teach you to ‘O’ level stan- 
dard, but only give you some 
basic vocabulary and simple 
phrases it is superb — one of 
the best education programs | 
have seen on any micro. 

At the simplest level you 
associate picture and words. 
You can choose your location 
— street, cafe, beach, etc, and 


ii 


name of each new object it 
adds. After this, some simple 
phrases are converted into 





‘There are various other op- 
tions within the program in- 
cluding a test on what you 
know. There are two reasons 
for the program's success, first- 
lyitdoes not try to do too much 
— just sticking to basic nouns 
and verbs. Secondly, it is all 
technically well written so the 
drawing of the pictures is slick 
and impressive. Genuinely 
useful for those of us who find 
foreign languages baffling. 


Program Germanis Fun 
Price. 4595 
Micro. Spectrum. 
Supplier CDS Micro Systems 
10 Westfield Close 
Tickhill. 
Doncaster. 
5. Yorks 
[i 


ONPARADE 


1 don't like Space Invaders. 1 
never liked Space Invaders. All 
those rows of aliens marching 
back and forth like some idiotic 
military parade. On the other 
hand, I suppose you could 
claim that Lam a little untypical 
in this opinion, 

“N” Vaders is the first ver- 
sion of this old-age pensioner 
among arcade games for the 
Aquarius and an excellent ver- 
sion it is too, with all the 
expected features like an осса- 
sional mothership which wan- 
ders across dropping bombs, 

The game is entirely in 
machine code and if you are an 
invaders fan you won't be dis- 
appointed. I like the way the 
game instructions keep refer- 
ring to the aliens as a "batch of 


coloured weirdos' 





— it tends to 


make them seem less thre- 


atening. 


Program. 
Price 
Micro 
Supplier 


'N'Vaders 
£5.95 

Aquarius (+16K) 
Add-on Electronics 
Units 2 and 4 
Shire Hill Industrial 
Estate 

Saffron Walden 
Essex СВИ ЗАО 
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discretion 


jscrelion is supposed to be a good thing. 
But, as the recent JLC secrecy case 
shows, too much discretion in the hands of the 
authorities can produce very unfair results 
JLC Data came up with a method for protecting 
computer programs and other on-line data, 
including (possibly) telephone calls. When it 
applied for a patent to protect its rights to use the 
invention, the company was served with a 
secrecy order stopping it from revealing any 
details of the new invention to anyone else. 
The power to make such an order has been 
around for a long time — since well before the 
turn of the century. But, in those days it only 
‘applied to instruments or munitions of war’. Now 
the power is much broader and applies to 
anything which is prejudicial either lo ‘the 
defence of the realm’ or to ‘public safety’ 
When you apply for a patent, the Patent Office 
reads through a description of your invention. 
The Ministry of Delence provides the Patent 
Office with confidential guidelines, so that it can 
recognise anything which might potentially be of 
interest to the ministry. If he Patent Office spots. 
something likely, it serves a secrecy order. 
This is where the 'discretion comes in. Details. 
of the invention (with the consent of the inventor) 
аге then sent to the MoD which decides whether 
ог not the secrecy order should be continued. 











It is entirely up lo the ministry whether the 
Invention is kept secret — there is no appeal. 
Also, it is completely at the MoD's discretion 
‘whether any compensation is paid to the inventor 
for the loss of the work — and if so, how much 
The MoD also has another power — ‘crown use’ 
НИ decides that сап make use of the particular 
invention itself, it can take it over. It must pay 
‘compensation — but again the amount is up to 
the ministry. 

Tobe fair, the MoD doesn't seem to have used 
its powers excessively so far. Although about five 
per cent of patent applications are referred to the 
MoD by the Patent Office, only one in seven is 
usually the subject of any long-lasting restriction. 
And most of these result from Government 
defence contracts where the inventor and the 
Goverment both already know that the work is 
going to be classified as ‘secret 

So JLC needn't give up hope. The Patent 
Office refers patents to the MoD on the basis of 
‘rigger words. For example, atomic (try patent- 
ing an Atomic Easter Egg and see what 
happens). It is not until the Mod sees the details 
that it can sort out the wheat from the спан 

‘But the fact that such far reaching powers are 
given to the MoD must be a bit disturbing. The 
implications of these powers have never been 
fully considered. The question wasn't debated 
‘ether by the committee which reviewed patent 
law in 1970 or when the Patent Act 1977 was 
passed by the Houses of Parliament 

The current position leaves too much discre- 
tion in the hands of the MoD. The MoD may be in 
а good position to decide whether details of а 
new weapon should be published. But is it in a 
position to have the final say between such 
‘competing public interests as the needs of the 
software industry to combat piracy and the needs 
of the defence establishment? 

Any decision by the MoD that JLC Data's 
Invention should be kept secret may in the end 
prove to be utterly futile. If someone living іп 
another European country patents a similar 
invention there, then there will be next to nothing 
the MoD can do to prevent it being sold here. 

The final irony is that, if JLC Data had not 
attempted to patent the invention in the first 
place, the MoD would have been powerless. 

Gail Counsell 





House calls 
Puzzle No 97 
1 discovered a remarkable thing about my house 
number recently 

M you start at the end of the road outside No 1 
and walk along, adding together all the house 
mumbers on my side of the road up to, but not 
including, my house number, the total is equal to 








































the sum of all the house numbers beyond my 
house, still on the same side of the street, to the 
end of the road. The houses are all numbered 
conventionally with consecutive odd numbers, 
and there are no missing numbers. 

As a clue, my address has three digits, Can 
you tell whal its number is and, also, the number 
‘of the last house on my side of the street? 


Solution to Puzzle No 92 
Sue has bought 14 towels (£7), eight tablecloths 
(ЕВ), two saucepans (£10), and one set of cutlery 
(£5) 


10FORB = 2 TO 28 STEP 220 FORT = 1701430 
FORS = 2TO6STEP240FORC = 1 TO3S0LETP. 
Be 5+ 1# 1+ S425 + C #560 IFP = 25ANDB + 
T + 5 + C = 25 THEN PRINT 8,7,5,0 70 NEXT C 80 
NEXT S 90 NEXT T 100 NEXT B. 





In the program, the four For’Next loops work 
‘out all possible combinations of articles and their 
prices. The upper limit о! each loop is determined 
by the number of that particularitem that could be 
bought for £25, minus the cost of at least one of 
each of the other items. 
Running the program shows that Sue bought 

14 towels (£7), 8 table cloths (£8), two sauce- 
pans (£5) and one set of cutlery (£5). 


Winner of Puzzle No 92 
The winner is: A J MacLaren, Coul Park, Alness, 
RossShire, who receives £10, 
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PLEYED — the comedy c 
the PiMan. Free protest disco 


PLBALLED ~ A tr: 
Starring the PiMan 


MORRIS MEETS THE BIKERS — е» 
as seen on TV. Outrageous free d 


YAKZEE – Вии 
An oriental masterpece lo 
GO TO JAIL — Play the game 
itd out what all the tuss 
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1 ENCLOSE THE RIGHT MONEY, OR DEBIT MY ACCESS/VISA CARD 


CARD NUMBER 


|. BuT «eer mM 
A Soe * 
[Тә bo Kowe 





MY SIGNATURE 











MY NAME 





MY ADDRESS 


POST CODE 


NO EXTRAS! ALL DUR PRICES INCLUDE DELIVERY AND V A T 

Sond io AUTOMATA U.K. LTD. Т ч T $ 
27 Highland Road, Portsmouth, Hants. PO4 90А } 

24-Hour Credit.Card Hotline (0705)735242 : 


T, 
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BACK. TEN AUTOMATA GOT Ec 
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